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People in the world are facing the issues on shortage of food
caused by global warming, environmental pollutions by excess
application of agricultural chemicals, decreased activity of
local ommunity brought by decreased farmer population etc.
The lecturers will introduce the latest research on plant and
animal production systems which are balanced with
sustainability and diversity of plants and animals and
ecosystems.

(ZEBER)

1. Understanding the regulation systems of plant growth, the
mechanism of occurrence and

prevention of plant disease and present status and issues of
preserving spices

2. Understanding the application of biotechnology to plant
production and the effect of plant

production on the environment

3. Understanding present status and issues of animal
production

4. Understanding the importance of maintaining and

developing landscape of farming villages and the study on

economics relating environment and resources

(ZxEtE - RE (BR))

(Z<EtE)

% 1 [ Control of cell cycle in plants
After embryogenesis, cell division continues
during the plant’s life mainly within the
meristematic tissues of stems and roots. Plant
development is wholly relying on growth from
meristems that give rise to all post-embryonic
organs. This chapter outlines an understanding of
recent molecular mechanisms regulating cell
division and growth in plants. (Sekine)

# 2 [ Reduction of insect damage and disease control
The characteristics of insect pest damages on
plants and the methods for controlling them will
be explained. And we will discuss how the pest
control methods affect
(Hironaka)

% 3 [ Molecular mechanisms of plant immunity system

biological diversity.

The immunity system of plant will be understood
by the introduction of recent molucular studies on
between

microorganisms. (Takahara)

the interaction plants and

% 4 [0 Application of biotechnology in fruits production
Breeding is one of the most important processes in
fruits production. In this course, comparison of the
conventional breeding methods and molecular
biology breeding methods, especially DNA marker
breeding and biotechnology are lectured. (Takai)

% 5 [0 Improvement of crop production under climate
change
Various environmental factors decline yield and
quality of field crops. Several expamples will be
shown and their mechamisms and measures
against such damages will be discussed.
(Tsukaguchi)

% 6 [ Recent topics in plant physiology and
improvement of cereal crop production
Following an introduction to the basics of cereal
crop production with emphasis on physiological
and ecological perspectives, recent topics are
covered with a focus on improvement of cereal
crop production.(Sakamoto)

% 7 [0 Environmental control in vegetable crop
production
In vegetable crop production, inappropriate
fertilization can cause various physiological
disorder, accumulation of nitrate in products and
environmental pollution. Improving of fertilization
method for solving these problems will be
introduced. (Murakami)

% 8 [0 Occurrence of various physiological disorder in
vegetable crop and its prevention techniques



%510 9

% 11 [A]

%12 [

% 13 [A]

%14 9]

Due to global warming, the occurrence of various
physiological disorder resulting from an elevation
of air temperature has emerged in a wide variety of
vegetables and fruits. In this section, using radish
as an example, thephysiological causes of disorder
caused by heat stress and its prevention techniques
will be explained. (Fukuoka)

Application of animal resources and its adequate
control

Importance of animal products in the nutrition of
people and feeding systems of livestock and poultry
in Japan will be shown. Changes in the situations
of animal industry in Japan will be explained and
the production systems of livestock and poultry
responding to the changes will be discussed.
(Hirayama)

Agricultural policy and environment

The effects of agri-environmental policies, which
aim to mitigate agricultural pollution and to
encourage the provision of multiple functions in
agriculture, will be discussed. (Sumimoto)
Artificial breeding of industrial animals utilizing
natural environment

Current status of weakening of production base in
industrial animals, artificial breeding effectively
utilizing grass resources by symbiosis of natural
efficient and

environment, laborsaving

reproduction using advanced technology to
maintain genetic diversity in large livestock will be
discussed. (Hashiyada)

Rural landscape and economy

Lectures are given on the present situations of
their

affecting Japanese agriculture, the international

overseas agriculture and agri-policies
agri-policy frame such as WTO, EPA and the issues
on agriculture and economies of developing
countries. The class helps to understand the global
agricultural situation from the viewpoint of
population and food problem and to grasp the
future direction of the world agricultural policies.
(Kim)

Multifaceted approach of image information in
agriculture

Diversified use of the image information in
agricultural sector and the environmental arena
will be explained. Some examples about the
technology used of the remote sensing in the
production field and the image information in the
plant factory for the environmental friendly
agriculture will be introduced. (Okado)

Effects of global warming on fruit tree production
This lecture introduce effects global warming on

fruit tree production. Current situation, possible

cause, and countermeasure will be presented from
physiological and ecological aspects. (Katayama)

%5 15 A Introduction to conservation genetics

An overview of the contemporary biodiversity will

be shown. The reasons why genetic theory and

information are crucial in management of
endangered species will be discussed through
illustrative examples.(Takagi)

(BT D 75 3%)

The evaluation will be done based on the frequency of

attendance to the lectures, the frequencyand quality of

questions made in the lecture and scores of the reports.

(F8 - BEBICEY 25T)

(BRE - 5EE)

The documents will be given in each lecture.

(2 DftEE L DFREIR)]

The reports should be submitted after the lectures.

(74277 —DFRE)

The questions and comments are received after the lecture.
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From the standpoint of the relationship between human and
foods, the staffs of the Division of Food Science will lecture on
the front-line research topics based on the principles of
symbiosis and coexistence of nature and living organisms. The
main objective of the class is to obtain the wide-range basic
knowledge of food science, learning plain and simple contents
provided by the lecturers that are enough understandable also
for the students from other divisions.

(BZEBR)

(1)

presented by each lecture.

Getting sufficient understanding of the research topics

(2) Successfully giving the comprehensive explanation for the
proper way achieving symbiosis and coexistence of the nature
and living organisms from the viewpoints of food science.
*Instructor will change for every class.

(RXEtE - RE (BE))

10

(BEEHE)
% 1 [ Animal
researches-1

experiments for the food science

A variety of animal models of human diseases are
used in the food science researches. In this session,
I explain animal experiments used for food science
researches including the importance of their
ethical issues. (Matsumoto)

% 2 [0l Animal experiments for the food science

researches-2

In animal experiments for the food science
such as blood
the
functionalities of food constituents. In this session,

researches, many parameters,

chemistry, are investigated to elucidate
I introduce some academic papers and explain
what we can found from measured parameters.
(Matsumoto)

% 3 [l Food Poisoning and Seafood Safety

The contamination by pathogens for foods is

importaint issue in the food manufacture. We

became able to analyze the relationship between

the food and pathogens by advanced scientific

technology. These will be outlined from a global

perspective. (Nakaguchi)

% 4 [0 Food allergy : Mechanism of immune system and

preventive measures

This section deals with the basic regulation of

immune function (immune cells, cytokines,

mucosal immunity, and immune tolerance) via the

food allergy. It also introduces latest allergy study

and methods.

(Nishimoto)

Chemical analysis of food

some allergy  prevention

5 [q]
Advanced techniques of food quality analysis: This
lecture will pick up some MS technologies and
expound their principles. (Sekiguchi)

B

%% 6 [A] TFood development using nanofiber technology
Nanocellulose is attractive in terms of effective
utilization of unused resources, and nanofiber
technology has been advanced. This lecture will
explain the research on food development using
nanofiber technology. (Nagano)
Structures and characteristics of surfactants and
interfacial phenomena
Structure and characteristics of surfactants,
properties of surface activity, phenomena occurred
at an interface of a surfactant solution, quantitative
explanation of surface energy, and development of
functionality of lipids are lectured, related with
food manufacturing and processing. (Shima)
%5 8 [ Diverse functions of microbial genes and proteins
Topics on the most-advanced knowledge of
microbial genes and proteins will be introduced in
the recent

this class, to better understand



%510 9

511 9

% 12 [

14 9

biotechnological progress promising the future
of the

industrial, and medical fields. (Koyanagi)

development technologies in food,
Electromagnetic Radiation and Food Cooking

Food heating and cooking is one of the most
important technologies for producing delicious and
safe processed foods. There are several different
wavelength bands of electromagnetic waves used
in food cooking, and each wavelength band has a
different heating target. In this lecture, induction
heating, dielectric heating, microwave heating, and
infrared heating will be explained. (Fujita)
Function of the intestines and our health

Not only it functions as a simple digestive and
absorptive organ, but also the gastrointestinal tract

has hormone secretion and the
immunomodulation  function. This chapter
introduces the relationship between

gastrointestinal disorder and several diseases to
student taking this course. Further, this chapter

also introduces the preventive strategy of
gastrointestinal disorders using food.
(Higashimura)

Food development and improvement

Is the dietary culture in Japan evolving? Or ...This
lecture summarizes the crops production by the
gene manipulation in a global scale. I also mention
the future problem of dietary habit in Japan.
(Yoshiki)

Functional foods and dietary supplements

It is explained about the development of a
functional food and a supplement by the latest
manuscript and review. In addition, it is also
learned about the use of these foods including
supplement as alternative and complementary
medicine through the information. (Koseki)
Trends and characteristics of vegetables for
processing and food service uses

As the number of households comprising single,
double income, and senior citizens continues to
rise dramatically in Japan, the trend towards
convenience with regard to food is increasingly
prevalent. These movements will increase the
demand for processed foods and eating-out/ ready-
to-eat meals. In this lecture, I explain the trends
and characteristics of vegetables for processing and
food service uses. (Kobayashi)

Carbohydrates

Carbohydrate is one of the important substances
for energy source of various organisms. In this
lecture, I describe that properties of various
carbohydrates (polysaccharides, oligosaccharides,
and monosaccharides )
(Honda)

and carbohydrate acting
enzymes.

11

% 15 [0 Application of Nuclear Magnetic Resonance
Spectroscopy to Life Science

(NMR)

analytical method, which is utilized in chemistry,

Nuclear magnetic resonance is an

biology, physics, and medicine. This lecture focuses

on the applications of NMR for life sciences,

especially three dimensional structures and
dynamics of biomolecules, biomass, and enteral
environment, and the selected research papers are
discussed. (Ogura)

(BHRFT D 77 3K)

Grades for the course will be based on learning attitude

(20%) , examination or submission of report at each class

(80%) .

(F8 - EBICEY 21ER)

(BRE - 5EE)

Handouts prepared for each class

(Z0fbEIELDFEEE)

(F74 A7 7 —DHRE)

Anytime upon request

(A F215LDOHRDORED )

(Z D)

(B1&RR)

(F—7—F)
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(B8]
Plants express its characteristics in various way under various
conditions. In this lecture, the expression of plant function in
relation to cultural environment is analyzed in detail from the
viewpoint of improving yields and quality in crops and
horticultural crops, and the development of new cultivation
technique for maximizing the expression of plant function will
be described. Especially, plant functional responses and the
development of cultivation technique under high temperature
and high light in summer and low temperature and low light
in autumn to spring of Hokuriku area will be discussed.
Furthermore, the control of plant growth based on weather
prediction will be introduced.

(ZEBR)

€y

maximizing the expression of plant function and for

The development of new cultivation technique for

improving yield and quality can be explained.

)

cultivation

The relationship between the development of new
technique and plant responses to cultural
condition can be explained. Especially, the effects of high
temperature and high light in summer and low temperature
and low light in autumn to spring of Hokuriku area can be
explained.

(3) The control of plant growth based on weather prediction
can be explained.

(BXeEtE - mE (BE)

(RRETE)

%5 1 [7 Improvement of photosynthetic ability in crop
production
Following an introduction to the basics of
photosynthesis, recent topics are covered with a
focus on improvement of photosynthetic ability in
crop production. (Sakamoto)

KA

% 2 [A] Plant growth regulators

Following an introduction to the basics of plant
growth regulators, recent topics are covered with a
the possibility

production. (Sakamoto)

focus on to improve crop

15

B

L]

g

%

%

3 9]

4 [q]

5 [A]

6 A

7 1]

9 [

10 [A]

11 [

12 [A]

Improvement of stress tolerance in cereal crop
production

Following an introduction to the stress responses
of cereal crops, recent topics are covered with a
focus on improvement of stress tolerance in cereal
crop production. (Sakamoto)

Deterioration of crop yield and quality due to
climate change

Examples of deterioration of crop yield and quality
due to climate change will be shown and their
mechanisms will be explained. (Tsukaguchi)
Overcoming damage on crop production due to
climate change

Damages on crop production due to climate
change have been overcome through development
of cultivation techniques and breeding new
cultivars. Examples will be shown and measures
against current and future problems will be
discussed. (Tsukaguchi)

Eco-physiology in various vegetables
Understandings of eco-physiology in various
vegetables will be developed. It will be explained
that the divergence of cropping type based on eco-
physiology and environmental control plays an
important role in stable and continuous supply of
vegetables. (Murakami)

Developing of new cropping type of vegetables
Developing of new cropping type of vegetables by
means of the selection of growth area or

environmental control will be

(Murakami)
Plant factory

explained.

This lecture deals with vegetable production in
plant factory. (Murakami)

Flowering Control Mechanisms in Plants

The external (environmental) and internal factors
that induce flowering in plants will be introduced.
(Imamura)

Flowering control technology in floriculture
Flowering regulation techniques using floral
inducing factors in horticultural flowering plants
will be introduced and explained. (Imamura)

Plant
cultivation

regulation techniques for watermelon
Using various plant regulation techniques for
watermelon cultivation, the necessity and meaning
of plant regulation in the field will be explained.
(Fukuoka)

Developing an unprecedented technique of plant
regulation

To avoid an intense price competition for
horticulture crop, we need to enhance our product’
s quality from a new point of view. This section will

be discussed the need to develop an unprecedented



technique of plant regulation to survive in the
global competition. (Fukuoka)
%5 13 [A  Available technology of plant regulation required
in the field
What is available technology of plant regulation
in the field? This section will be

introduced the case studies on G. bicolor plant and

required

will be discussed the need to develop plant
regulation technology that covers the phases from
basic research to applications. (Fukuoka)

25 14 7] Developing of new techniques for viticulture

There are many problems and subjects, such as

development of aging, increase of part-time

farmers, changes of needs, and liberalization of

imports, heavy use of agricultural chemical and

chemical fertilizers in current grape production in

Japan. Developing of new techniques for
viticulture that not only specialist but also the
aged, women and new farmers can use to produce
high quality fruits, and be safe and gentle to the
environment will be introduced. (Takai)

%5 15 [l Application of biotechnology in fruit breeding

Current status and development of fruit tree

research in Japan, the importance of developing

new varieties, especially the recent trend in

application of biotechnology in fruit breeding will

be lectured. (Takai)

(RRHEETAR D 73 0%

The evaluation will be done based on the frequency of

attendance to the lectures (20%), the frequency and quality of

questions made in the lecture and scores of the reports (80%).

(F8 - E38ICAT %1ET)

(BRE - 5EE)

The documents will be given in each lecture.

(ZDfEE LDFREIR)

(F74RAT77—DKRE]

The questions and comments are received after the lecture.
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In order to realize sustainable food production and
multifunctionality of agriculture and rural areas, this course
provides lectures on the water conservation and management
resillient to the environmental burdens due to natural
disasters, climate change and human activities, and
conservation and management of irrigation and drainage
facilities taking human safety, landscape and ecology into
consideration.

(BZEBR)

The students can explain the main objectives of the river and
agricultural rural development projects in Japan and overseas,
and the impacts of the projects on the water environment and
how to mitigate the impacts.

The students can explain the mechanisms of carbonation and
salt damage to concrete, and methods for adding durability to
concrete structures.

The students understand water environmental issues in Japan
and abroad, and can explain impacts of climate change on
water resources.

The students acquire an advanced techniques and a wide
viewpoint of water use system management.

(RxEHE - mE (BE)

This is the omnibus system.

($RRETE)

Rural Hydraulic Engineering (Ichion)

1 River projects and water environment in Japan

This class explains the main purpose of the river projects, the
impacts of the projects on the water environment and how to
mitigate the impacts based on real projects in Japan.

2 Japan’s agricultural and rural development cooperation with
developing countries and water environment

This class explains the purpose of Japan’s agricultural rural
development projects for developing countries, the impacts of
the project and its environmental consideration based on the

23

actual projects.

3 Habitat evaluation of endangered fish

This class introduces case studies of habitat assessment of
endengered fish inhabit paddy areas.

4 Development and monitoring of fishways

This class introduces case studies of development of fishways
for rivers and paddy areas and the function monitoring.

Rural Facilities Engineering (Mori)

5 Eco-cement and low-carbon concrete

This class explains new type of Portland cement manufactured
using large amounts of municipal waste incinerator ash, and
highly durable concrete with minimized environmental
impact.

6 Concrete under carbonation and concrete salt damage

This class explains modeling deterioration associated with
falling alkalinity due to diffusion of atmospheric carbon
dioxide, and a method of verification for concrete salt damage.
7 Concrete crack repair and surface coating

This class explains versatile materials that can be applied to all
types of concrete cracks, and surface coating for adding
durability to concrete structures.

8 Cross section restoration methods and materials

This class explains ‘cross section restoration methods’ that are
most popular repair methods for RC members.

Rural Water Environmental Studies (Fujihara)

9 Water storage functions of forest

This class explains water storage functions of forest such as
flood and drought mitigation functions.

10 Multiple functions of agricultural land

This class explains multiple functions of agricultural land such
as flood and weather mitigation functions.

11 Water resources analysis using remote sensing

This class explains flood analysis and cropping pattern
analysis using remote sensing. Moreover, rice growth
diagnosis using UAV is also explained.

12 Impacts of climate change on water resources

This class explains impacts of climate change on water
resources and agricultural productions. In addition,
adaptations to reduces these impacts are explained.

Water Use Systems (Chono)

13 Mathematical optimal control theory of water use system
Management of water use system (e.g. dams, reservoirs, and
floodgates) using mathematical optimal control theory is
explained in this class.

14 Applying expert system for water use management

This class presents an application of expert system and
machine learning techniques to water use management and
runoff analysis.

15 Integrated Water Resources Management

A methodology, design, and purpose of Integrated Water
Resources Management are discussed in this class.

(BHERTT D 77 3K)

Scores on reporting assignments requested in class.

(FB - BEBICEAY 217T)



(HRE - 5EE)

Papers and handouts prepared for each class

(ZDfEE LDFEEIR)

(F 74 RAT77—DKRE]

Anytime after class

(A F217LDOFDRETIF)

(Z D)

Work experience: The lecturing staffs in charge includes those
who have experience in investigation, planning, design, and
construction management in a private company, a national
research laboratory, and national investigation and
construction offices.The lecture also includes case studies on
water environment management experienced in those tasks.
(EER)

PUMERRE B H (2 O T B RS )
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Farmland, agricultural water ,air and soil not only keep

agricultural production but also provide prodigious benefits in
the view of energy circulation. This course studies appropriate
management, including plans and designs, for sustainable
agriculture.
(ZEBER)
The students can explain environmental issues in farmlands.
The students can suggest a new application method using a
micro hydro energy.
The students can analyze and discuss the soil and atmospheric
environment for human beings on the earth and introduce the
rehabilitation technology against the pollution.
(ZXFE - mE (BE))
(REETE)
1. Farmland environmental science(Momose)
@ Environmental issues in farmlands
This class deals with three environmental issues in
farmlands: Soil salinity, soil erosion and ground water
pollution.
@ Monitoring of farmland environment
This class explains that measuring the heat and mass
transfer in soils is fundamental to
consider the sustainable agriculture.
® Elements of farmland environment and their measuring
principle
This class explains the elements of farmland
environment and their measuring principles.
@ Analysis of measured data in farmland
This class introduces a few papers dealing with the
measured data on the farmland environment, and explains
how to grasp the heat and mass transfer in farmland.

2.Water and soil management(Takimoto)
@ Changes in the water balance of an eco-friendly channel
renovation
This class explains how the eco-friendly lining of the
bottom affected the water balances over
the years.
@ Comprehensive evaluation of an eco-friendly channel
design
This class presents a comprehensive evaluation of an
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ecologically oriented mitigation system
devised for an agricultural drainage canal.
® Micro-hydropower system using local resources
This class indicates an idea of effectively generating
electrical energy from hydro energy
using micro hydropower system.
@ Analysis of supply and demand balance in consideration
of flow regime
This class gives the basic concepts of financial analysis
and some knowledge on future
prospects of the micro hydropower system.

3. Environmental Atmospheric Science(Minami)
(DTheory of meteorological observation and its application
Theoretical basis and its application of planning of the
surface meteorological observation,
quality analysis/control and evaluation of the data are lectured
considering their generalization for field survey.
@ Theory of meteorological forecast and its application
Numerical model for one-month meteorological forecast of
Japan Meteorological Agency is
introduced and argued as an example for an explanation of
theoretical basis and practical methodology of numerical
simulation.
® Theory of air pollution survey and its application
Legal and scientific background and practical procedure of
routine monitoring of air pollution
by local government are lectured.
@ Methodology of analysis and forecast of climatic change
Theoretical basis and practical methodology for the
analyses and forecasts of global climate
are lectured.
®) Safety analysis on the field survey
Safety manual for a survey of atmospheric environment in
the mountainous area is presented in advance. In the class,
each field program made by attending student considering the
manual is discussed, especially focused on the safety.

4. Environmental Soil Science(Katsumi)
@ Introduce the analytical method for soil minerals
(primary/secondary and iron/aluminum oxides)
Structural analysis using X-ray diffraction and chemical
analysis
@ Introduce the surface chemistry for clay minerals and
iron/aluminum oxides in soil
Surface charge analysis for clay minerals and iron/
aluminum oxides
® Identify the clay minerals and iron/aluminum oxides
using X-ray diffraction
Crystalline structure analysis for clay minerals and iron/
aluminum oxides
@ Functional analysis of clay minerals and iron/aluminum
oxides for element adsorption
Behavior of positive and negative ions in soil in relation to



clay minerals and iron/aluminum
oxides
® Analysis and rehabilitation technology of environmental
pollutants
Introduction of bioremediation using plants and microbes
(RS AERTATR D /5 0% )
Total score of term papers required at the lectures
(F8 - E8ICAT %1ET)
(BRE - 5EE)
Papers distributed at lecture time
(ZDftEE LDFEEIR)
(F74RAT77—DKE]
Anytime after class
(A F27LOFDRETIF)

(ZDfth)

(E%ER)

BUSEEEERE (EEBEOF5 EHESR)
(F—7—RK]

BILBERI4£E 24 (Advanced Course of Satoyama
Satoumi Creation) 2023FE LA
MIERIE S R 7 L5455  (Advanced Course of
Regional Environmental Systems) 20229 E L]
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