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Message from the President

Dr. Yohei SATO

The COP15 Climate Summit was held in
Copenhagen in December 2009 to develop a post-Kyoto
framework to combat global warming. The media
reported that heated discussions continued throughout
the summit until closing; even the United States, which
had withdrawn from the Kyoto Protocol, took part.
However, the conference ended without presenting any
new framework.
Nevertheless, during the conference new activity
regarding fighting greenhouse gases started in the
agricultural sector. The New Zealand Government
proposed the “Global Research Alliance (GRA) on
Agricultural Greenhouse Gases” an international
research network, which was launched by a ministerial
declaration. Japan joined the new network as a founding
member. The first meeting of high-level government
officials was held in New Zealand in April 2010. Three
research areas were proposed, and Japan became the
coordinating country for one of them: the rice paddy
farming investigations. Our institution was registered as
the coordinating institution for the research. As the
readers of the past annual reports are already aware, our
institution has accumulated excellent results from
studies on controlling methane gas emissions from rice
paddies, and we have maintained close relationships
with research institutions and researchers in the
monsoon region of Asia through the MARCO network
to exchange research information. We understand that
these past accomplishments led to our institution being
awarded such an important role in the GRA.
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This is just one example of our past research
projects and persistent efforts expanding to the next
stage of development. Within Japan, such developments
include techniques to control greenhouse gas emissions
from farm soil, techniques to store carbon in farm soil,
and a validation test for plant-based remediation of
cadmium-contaminated soil (phytoremediation). This
phytoremediation research — described in the article
entitled “Development of a remediation technology for
cadmium-contaminated soil using highly cadmiumabsorbent rice species (phytoremediation): A step
forward to a new, low-cost soil remediation technology”
— was selected as one of the ten most exciting topics
for 2009 in the field of agriculture, forestry, and fishery
research.
With numerous research institutions producing
numerous results each year, we are proud of the fact
that our research projects have been included among the
ten most exciting topics selected every year since 2005.
We organized the information we had accumulated
on farm soil and radioactivity in the agricultural
environment into databases and published them. The
databases our institution has developed to date are
available for use on the Internet. We recommend you
visit our website at http://www.niaes.affrc.go.jp/.
This annual report is a summary of our research
activities and accomplishments during the fiscal year
2010. We hope that this annual report will provide
readers with useful information, and we look forward to
receiving your candid comments and suggestions.
We are pursuing high-level research that aspires
toward our basic philosophy of harmony and
coexistence with nature, society, and people, and we are
striving toward our institution’s goal of helping to
surmount the world’s food and environmental problems.

Yohei Sato, Dr. Agr.
President

Basic Philosophy, Code of Conduct, and Environmental Charter
The National Institute for Agro-Environmental Sciences
(NIAES) has endeavored to solve a wide range of
environmental problems affecting agriculture, such as
the contamination of agricultural crops by dioxins,
radioactive substances, cadmium and other harmful
chemical substances; the environmental impact of
genetically modified food plants and exotic organisms;
and the relationship between global environmental
change and agriculture. There is increasing concern
about the risks to human health and the environment,
and researchers are being asked to offer solutions based
on scientific findings.
The period of NIAES’s phase II medium-term target,
which started in April 2006, calls for emphasizing
research on risks in the agricultural environment in
order to ensure the environmental safety that underpins
agricultural production. By means of exploratory and
basic research on risk assessment and risk management,
NIAES will develop risk mitigation technologies and
pass the benefits of research on to society at large, as
well as contributing to the policy measures of
administrative authorities and international agencies.
NIAES has created the following Basic Philosophy,
Code of Conduct, and Environmental Charter so that
personnel will conduct themselves with a high sense of
ethics and an awareness of their social responsibility,
and undertake to conserve and improve the environment
as they proceed with research under the new mediumterm target and medium-term plan.
Basic Philosophy
NIAES conducts high-level research aiming at the
harmony and coexistence of nature, society, and humans,
thereby helping to overcome food and environmental
problems throughout the world.
Code of Conduct
Philosophy of Conduct
To act with a strong sense of ethics and sound social
judgment for the purposes of building a safe and worryfree society and preserving an agricultural environment
to be passed on to the next generation. To pass the
benefits of NIAES activities on to society at large.
Guidelines for Conduct
• Environmental Research
As a research institute in the forefront of agroenvironmental research in Japan and abroad, NIAES
actively conducts high-level research activities to solve
environmental problems related to agricultural
production.
• Legal Compliance
NIAES complies with the relevant laws and social
norms to provide a sound and safe working environment,

and as a member of society undertakes its program
activities ethically and with sound judgment. In
particular, there must be no impropriety committed
through research activities. Furthermore, NIAES works
to partner with society, assures transparency by
upholding openness, fairness, and neutrality, and so
enhances its trustworthiness.
• Technology Transfer
To protect and apply the results originating from our
research as intellectual property, NIAES creates the
conditions for providing patents and other information
and for domestic and foreign technology transfers.
• Public Communications and Information Disclosure
By publishing the results of studies and research and
by actively disseminating and communicating such results
through public lectures and other means, NIAES provides
for the dissemination of research meant to assure the
safety of food and the agricultural environment and also
works to release information on program activities.
• Cooperation, Partnership, and International Contributions
By reinforcing partnerships and collaboration with
industry, academia, and government, NIAES promotes
joint research and research cooperation, and extensively
shares the research results with society. NIAES works to
benefit the agro-environmental policies of administrative
authorities and international agencies.
Environmental Charter
Environmental Philosophy
To vigorously carry out research activities on agroenvironmental problems and take positive action to
contribute to conserving and improving the environment
and to building a sustainable recycling society.
Environmental Action Guidelines
• Raising Environmental Consciousness
To create organizations and institutions for
environmental management and to work to raise
environmental consciousness.
• Concern for the Environment
To reduce the burden on the environment by being
diligent in everyday activities such as energy
conservation, reuse, recycling, and green procurement.
• Publicizing Activities
For the purpose of improving environmental
conservation and safety and health in program activities,
to broadly publicize the results of environmental
conservation activities by means including preparing
environmental reports and posting on the Web.
• Symbiosis with Society
As a member of the local community and
international society, to build a cooperative and
symbiotic relationship with society and actively conduct
environmental conservation activities.
3

History of NIAES
1893

National Agricultural Experimental Station (NAES) of the Ministry of Agriculture and Commerce, a
predecessor of the National Institute for Agro-Environmental Sciences (NIAES), is founded.

1950

National Institute of Agricultural Sciences (NIAS) of the Ministry of Agriculture and Forestry is founded,
succeeding NAES.

1980

NIAS main campus is relocated from Nishigahara, Tokyo, to Tsukuba, Ibaraki.

1983

National Institute of Agro-Environmental Sciences (NIAES) of the Ministry of Agriculture, Forestry and
Fisheries is founded from NIAS to conduct advanced and basic technological development pertaining to
control, maintenance, and utilization of the agro-environment, including the biological environment.

2001

NIAES becomes a semi-autonomous agency on 1 April and begins its first research period (FY 2001 to FY
2005).

2006

NIAES becomes an autonomous agency on 1 April and begins its second research period (FY 2006 to FY
2010).

The main building of NIAES
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Highlights in 2009
Research Topics
1. Development of fine powdered activated
carbon(PAC) tablets for water purification

adsorb various water-borne toxic organic chemicals and
purify the water.
The key features of the fine powdered activated
carbon(PAC) tablets are as follows:

Abstract
We developed a technology to purify water easily,
quickly, and safely with tablets made of fine powdered
activated carbon(PAC) which is a powerful adsorbent of
toxic organic chemicals in water.

Background and Purpose
Amidst worsening water pollution, securing a large
amount of good quality water has become an important
global issue in recent years. Pollution by persistent
organic pollutants (POPs), industrial waste, and
agrochemicals has spread beyond its source areas and
threatens wide areas of water systems, including
groundwater, well water, lakes, and rivers. Because of
this, technologies to simply, efficiently, and safely purify
water are in high demand. In response, we chose safe,
high-performance fine powdered activated carbon(PAC)
and made it into easy-to-use tablets, and examined their
effectiveness as a new water purification technology.

Description
Fine powdered activated carbon(PAC) has been
known a high adsorptivity to toxic organic chemical
substances. However, because it is dusty, its use requires
caution. Furthermore, it is difficult to apply in places
where water needs to be purified because fine activated
charcoal powder floats on the surface of water and
flows away. As a solution, we developed a fine
powdered activated carbon(PAC) tablet which sinks into
water easily without creating dust at the time of
application and quickly disperses in the water
afterwards. This technology allows the powerful ability
of the fine powdered activated carbon or fine PAC to

Fig. 1 Fine powdered activated carbon(PAC) tablet
(Product name: “Maite Kantan©”)
Fine activated charcoal powder can be formed into
various shapes and sizes according to usage.

1. Its flexibility. It can be formed into various shapes
and sizes allowing the tablet to be adapted to
different situations (Fig. 1).
2. Fine powdered activated carbon(PAC) is a safe
material with an extremely low environmental load. It
has a high ratio of surface to volume and strong
adsorptivity, and does not contain heavy metals or
arsenic (Table 1).
3. It quickly breaks down and disperses in water in 10
to 20 seconds after it sinks to the bottom. By
adjusting the fine powdered activated carbon(PAC)
content, it is possible to change its dispersal rate (Fig.
2).
4. Because fine powdered activated carbon(PAC)
strongly adsorbs pigments, water turns colorless
without stirring (Fig. 3). This proves that the tablets
can easily purify water.
5. The tablet can adsorb 80 to 100% of 255 different
pesticides added to water in just 30 minutes (Fig. 4).
6. It retains its adsorptivity to persistent organic
pollutants (POPs) leaching from sediment for more
than six months (to date) (Fig. 5).
We expect this technology to be used for the
purification of water used in the agriculture and
livestock sector and in industrial wastewater, as well as
rivers, lakes, and wells.
Research Project name: Risk Management or Organic
Chemicals RP
Researchers: Organochemicals Division, H. Eun, K.
Baba, Y. Shibata (National Institute for Environmental
Powdered
activated
carbon
(PAC)

Specific
surface area
(m2/g)

Adsorption
efficiency
of Iodine
(mg/g)

Containing
Cd, Zn, Pb
and As
(mg/L)

FEW 01

> 900

> 1000

< 0.01

FEW 02

> 1100

> 1000

< 0.01

FEW 03

> 1000

> 1000

< 0.01

FEW 04

> 1700

> 1000

< 0.01

Table 1 Properties of fine powdered activated carbon
(PAC) powder
Fine powdered activated carbon(PAC) has a high
adsorptivity to organic chemical substances, and does
not contain heavy metals or arsenic. It is a safe
material with a very small environmental load.
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Fast-dissolving tablet in the bottom of water

Start

20sec.

Fast-dissolving tablet in the whole water

Start

10sec.

Fig. 4 Adsorption of multi-component pesticides by fine
activated charcoal powder tablets of different
formulation
The tablets can purify a mixed solution of 255 different
pesticides, such as fungicides, insecticides and herbicides,
by adsorbing 80% to 100% of them within 30 minutes of
the tablets being placed in the water.

Fig. 2 Dispersal of fine powdered activated carbon
(PAC) tablet in water

Addition of activated carbon tablet

Safranine-o

Methyl Red

Toluidine blue-o

Fig. 3 Decoloring power of fine fine powdered activated
carbon(PAC) tablet
Fine powdered activated carbon(PAC) adsorbs a variety
of pigments and turns water colorless without stirring.

Studies), Y. Sasaki (formerly: Tokyo Metropolitan
Research Institute), J.W. Choi (Korea Water
Resources Corporation), Y.S. Kim (Korea Water
Resources Corporation), H. Fukui (Tokyo SINCOL
Co., Ltd.)

2. Phytoremediation of cadmium (Cd)
contaminated paddy fields by rice capable
of accumulating Cd at high levels
Abstract
We cultivated two to three crops of rice capable of
accumulating Cd at high levels by an early drainage
method, and successfully reduced Cd concentrations in
the soil by 20% to 40%. We also developed a low-cost
6

Fig. 5 Long-lasting adsorptivity to 14 types of persistent
organic pollutants (POPs)
Fine powdered activated carbon(PAC) tablets retain
their adsorptivity for more than six months after being
added to water.

method for the disposal of the Cd-absorbed rice by a
process of “separate harvesting of unhulled rice and
straw plus on-site drying”.

Background and Purpose
In order to reduce the intake of Cd by Japanese
people via food, the government is reviewing the
domestic standards for Cd content in rice grain
(currently <1.0 mg/kg) to revise them to <0.4 mg/kg.
Soil dressing which is one of the most widely-used
conventional methods of soil remediation is costly and
requires a large volume of uncontaminated soil, making
it difficult to apply over a large area. To counter this
problem, we developed a soil remediation technology
which is inexpensive and suitable for large areas of
land.

Description
We cultivated two to three crops of rice capable of
accumulating Cd at high levels in rice paddies with high
Cd concentrations in soil by using an early drainage
method (i.e. the paddies are flooded after transplanting
and kept flooded until the maximum tiller number stage
after which the water is drained) to increase Cd
absorption, and successfully reduced Cd concentrations
in the soil by 20% to 40% by removing the aboveground part of the plants after each crop (Fig.1). The
grain Cd concentrations of food rice cultivated in the
paddies after the treatment were 40% to 50% lower than
in the rice grown in control fields (Fig.2).
We were also successful in controlling the cost of
processing Cd-containing crops by combining the
method of “separate harvesting of unhulled rice and
straw”, by which unhulled rice is first harvested from
the plant and the remaining above-ground portion
(straw) is sun-dried and baled in rolls later, and an “onsite drying” method, by which the round straw bales are
covered with a breathable waterproof sheet and left out

in the paddy field for several months (Fig.3).
This low-cost remediation technique can be applied
over a wide area as it uses less agricultural water and
can be handled by conventional farm equipment. At
present, the Ministry of Agriculture, Forestry and
Fisheries is carrying out a validation project (testing for
general use) in rice paddies under a range of different
climatic and pollution conditions. We expect this
technology will be adopted in future as one of the soil
remediation technologies to be implemented in Cdcontaminated paddy fields according to the “Agricultural
Land Soil Pollution Prevention Law”.
These research results are from a Ministry of
Agriculture, Forestry and Fisheries’ commissioned
research project: “Development of technology for
comprehensive control of toxic chemical substances in
agricultural, forest and fishery ecosystems”
Research project name: Risk Management of Heavy
Metals RP
Researchers: Soil Environment Division, M. Murakami,

Fig. 1 Cadmium concentrations in soil before and after the cultivation of rice capable of accumulating Cd at high levels
In rice paddies with low to high concentrations of Cd in the soil, cultivation of two to three crops of rice capable of
accumulating Cd at high levels by an early drainage method and removal of the above-ground parts of the plants
after each crop reduced Cd concentrations in the paddy soil by 20% to 40%.

Fig. 2 Cadmium concentrations in the grain of food rice variety cultivated in treated soil
Food rice variety cultivated in the soil treated with rice capable of accumulating Cd at high levels had their Cd
concentrations in brown rice reduced by 40% to 50%.
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Fig. 3 Separate harvesting of unhulled rice and straw plus onsite drying, and changes in moisture contents and costs
Straw is left in the paddies for several days and dried under the
sun, after which it is baled in rolls. The rolls are placed on a
pallet, covered with breathable waterproof sheets and left out in
the paddies. After two months, the moisture content, which was
70% to 80% immediately after the harvest, decreased to 20% to
40%. The reduction in moisture content by harvesting in this
manner reduces disposal costs.

T. Arao, N. Ae, (currently:Rakuno Gakuen
University), F. Nakagawa (Yamagata Integrated
Agricultural Research Center), T. Honma (Niigata
Agricultural Research Institute), T. Ibaraki (Fukuoka
Agricultural Research Center), M. Ito (Akita
Prefectural Agriculture, Forestry and Fisheries
Research Center ) , A. Taniguchi ( Mitsubishi
Chemical Corporation)
Published articles:
1) Murakami M., Nakagawa F., Ae N., Ito M. and Arao
T. Environmental Science and Technology, 43: 58785883 (2009)
2) Ibaraki T., Kuroyanagi N. and Murakami M. Soil
Science and Plant Nutrition, 55: 421-427 (2009)
3) Honma T., Oba H., Kaneko A., Hoshino T.,
Murakami M. and Oyama T. Japanese Journal of
Soil Science and Plant Nutrition, 80: 116-122 (2009)

3. Force-ventilated radiation shield that enables
highly accurate temperature measurements at
low cost
Abstract
A force-ventilated radiation shield is an essential aid
for reducing the effects of solar radiation, rain, and
wind in measuring air temperatures. By combining
existing mass-produced materials, we developed a lowcost, high-performance force-ventilated radiation shield.
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Its simple structure makes it possible for anyone to
build one.

Background and Purpose
Abnormally high summer temperatures have been
causing problems with crops in recent years. In order to
identify heat-related growth impairments and take action
against them, it is imperative to take accurate measurements
of air temperature on farms. The temperatures in a
Stevenson screen (instrument shelter) that is dependent
on natural ventilation may be overstated if the shelter is
exposed to strong sunlight under low-breeze conditions,
making a force-ventilated radiation shield essential.
However, force-ventilated radiation shield available in
the market are expensive, with units typically priced in
the range of hundreds of thousands of yen, thus limiting
their affordability. Owner-built tubes, on the other hand,
have posed problems in designing a structure that
ensures accurate measurements, ease of assembly, and
uniformity of the finished product.

Description
Our model “NIAES-09” (Fig. 1) is a high-performance
force-ventilated radiation shield built with massproduced construction materials at a low cost. Because
the main body of the unit is a simple structure that uses
off-the-shelf materials, a uniform finished product can
be easily owner-built. The temperature sensor housing is
made of double-wall stainless steel stovepipe, which is

４

６

３

５

1: Air intake
2: Double-wall stainless steel stovepipe
(φ110×φ75×300 mm, straight tube)
3: Thin-walled PVC pipe (VU pipe; 100 mm nominal diameter) and socket
4: Ventilation fan for toilet (Airflow rate about 100 m3/h)
5: Air outlet
6: L-shaped arm for mounting satellite television dish
7: Antenna mast mounting hardware for fence installation

７

２

１

Fig. 1 External view and structure of a force-ventilated radiation
shield, NIAES-09
Lightweight PVC pipe (diameter: 53 mm; thickness: 1mm) is covered
with an foamed polyethylene heat insulation tube for water pipes
(outer diameter: 69 mm; thickness: 10 mm; C-shaped) and inserted
into the inner tube of the double-wall stainless steel stovepipe (2). A
temperature sensor is housed inside the lightweight pipe. Air drawn
from the air intake (1) passes around the temperature sensor
positioned 10 cm from the air intake and exits at the air outlet (5).
The air velocity near the sensor is 3.9 m/s. Although the ventilation
fan (4) operates on 100 V AC power, it can be run on 12 V DC by
adding a commercially available inverter.

Fig. 2 Comparison of NIAES-09 and JMA-95
The values observed by both models of force-ventilated radiation shield are distributed along the 1:1 line, indicating
they are in substantial agreement (left chart). The values observed by NIAES-09 tended to be lower than those
observed by JMA-95 as the solar radiation increased, and the differences were within the range of ±0.2°C (right
chart).
* The values of air temperatures are 10-minute averages (left) or 1-hour averages (right) based on the 10-second values measured
during the period from 30 July 2009 to 12 October 2009 at the observation field of the Meteorological Instruments Center (Tsukuba,
Ibaraki Prefecture). The distance between the two shields was 8.7 m. The temperature sensor used in each model was a platinum
resistance temperature sensor (φ3.2 mm) designed for JMA-95. The global solar radiation values are the hourly cumulative values
measured by the adjacent Aerological Observatory.

typically used as a flue for forced-flue (FF) water
heaters, with lightweight PVC pipe inserted in its inner
tube. The temperature sensor is suspended inside the
PVC pipe. A ventilation fan, which is typically used in
a vault toilet, is installed on top of the temperature
sensor housing. Air is drawn from the bottom of the
sensor housing. Material cost is less than 20,000 yen

including mounting hardware.
A comparison of the force-ventilated radiation shield
currently used by the Japan Meteorological Agency
(JMA-95) and NIAES-09 indicated that the temperatures
measured by the two models agreed (Fig. 2; Left). The
values observed by NIAES-09 tended to be lower than
those observed by JMA-95 as the solar radiation
9
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increased, and the differences were within the range of
±0.2°C (Fig. 2; Right). Solar radiation is strong, often
measuring 3 MJ/(m2h), during midsummer when growth
impairment occurs due to heat stress. NIAES-09 proved
that its performance is comparable to JMA-95 even
under such conditions.
With concern about global warming rising, accurate
measurements of air temperature in the field is
fundamental for farmers to detect impairments in crop
growth due to heat stress as well as for agricultural
experimental stations to develop technologies to combat
the problem. Combined with a commercially available
temperature sensor logger, NIAES-09 produces accurate
air temperature measurements at a low cost. Furthermore,
this model can be used for a wide variety of purposes
other than agriculture that requires accurate air
temperature measurements, including the detection of
the heat island effect in urban areas.
* The comparison test of NIAES-09 and JMA-95 was
carried out with cooperation of the Meteorological
Instruments Center, Japan Meteorological Agency.
Research project name: Climate Change Impact
Assessment RP
Researchers: Agro-Meteorology Division, M. Fukuoka,
T. Kuwagata, M. Yoshimoto

4. Global Estimation of methane emissions from
paddy fields and their potential reduction
Abstract
Using the IPCC Guidelines, we calculated the
annual methane emissions from paddy fields around
world at 25.6 million tonnes in 2000. We also found
that the introduction of intermittent irrigation and
improved management of rice straw could each reduce
methane emissions by 4.1 million tonnes.

Description
We used the revised calculation method adopted by
the 2006 IPCC Guidelines to calculate the annual
methane emissions from paddy fields around the world.
The calculation was carried out for each country or
region by constructing a database of the rice cropping
areas grouped by irrigated paddies and rainfed paddies,
water management before and during rice cultivation
season, and types and amounts of organic matter applied
to the paddy fields. We found the annual methane
emissions from paddy fields around the world in 2000
to be 25.6 Tg (25.6 million tonnes) with a 95%
confidence interval by Monte Carlo Simulation of 14.8
– 41.7 Tg. We also mapped the geographical
distribution of methane emissions per unit area from the
data on the geographical distribution of paddy fields
(Fig. 1). By country, the aggregate methane emissions
from India and China accounted for about half of the
world’s emissions from paddy fields, while emissions
from Asia as a whole accounted for 93% (Fig. 2).
Furthermore, we quantified the methane reduction
potential for two reduction techniques which appeared
possible to introduce for rice cultivation around the
world: (A) the introduction of intermittent irrigation to
irrigated paddy fields which were continuously flooded,
and (B) improved timing of the incorporation of rice
straw to the soils (30 days prior to the next rice
cropping). As the result, it was estimated that each of
these techniques would reduce methane emissions
annually by 4.1 Tg (4.1 million tonnes; or 100 million
tonnes CO2 equivalent) while the combination of both
would reduce methane by 7.6 Tg (7.6 million tonnes; or
190 million tonnes CO2 equivalent) (Fig. 3)
This outcome should make a large contribution to
the reassessment of the impact of methane emissions
from paddy fields on global warming as well as to the
development of rice farming techniques that mitigate
global warming.
(1) IPCC

Background and Purpose
Paddy fields are a significant man-made source of
the greenhouse gas methane. The IPCC Guidelines(1)
used by governments around the world for the
calculation of their greenhouse gas inventories were
revised in 2006 to provide a more accurate method of
calculating methane emissions from paddy fields.(2)
Using this method and statistical data on paddy farming
around the world, our study aimed to estimate methane
emissions from paddy fields around the world and to
estimate potential reductions in the emissions by
mitigation measures.
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Guidelines:

Guidelines

provided

by

the

IPCC

(Intergovernmental Panel on Climate Change) for countries
around the world to calculate their greenhouse gas inventory.
(2) NIAES Annual Report 2007: Highlights in 2006, Research
topics “New Method for Calculating Rice Field Methane
Emissions Adopted for the 2006 IPCC Guidelines”, p. 6-7

This study has incorporated the outcomes of the
research project S2-3a (SSCP) “Development and
Assessment of technologies for source reductions of CH
4 and N2O in agricultural ecosystems” funded by the
Ministry of the Environment’s Global Environment
Research Promotion.

Research project name: Mitigation of Global Warming
RP
Researchers: Carbon and Nutrient Cycles Division, K.
Yagi, Xiaoyuan Yan (Institute of Soil Science,
Chinese Academy of Sciences), H. Akiyama

Published articles: Yan et al., Glob. Biogeochem.
Cycles, doi:10.1029/2008GB003299 (2009)

Fig. 1 Geographical distribution of methane emissions from paddy fields of the world (only Monsoon-Asia shown)
Based on the methane emissions per unit area calculated for each country or region, we developed a geographical
distribution map at a 5-minute latitude/longitude resolution*. The map indicates large emissions from major river
deltas where double- or triple-cropping of rice cultivation is practiced over a large planting area.
* The geographical distribution of paddy fields is based on the Global Land Cover Characteristics Database of the United States
Geological Survey.

Fig. 2 Methane emission from paddy fields by country
Calculated methane emissions from paddy fields of
various countries indicated that China and India
together accounted for one half of the world’s total
emissions.

Fig. 3

Estimation of reduction potential of mitigation
measures
Reduction potential was estimated for (A) the
introduction of intermittent irrigation to irrigated paddy
fields which were continuously flooded, (B) improved
timing of the plowing-down of rice straw (30 days prior
to the next rice cropping), and the combination of (A)
and (B).
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5. Publication on the Internet of the analytical
database of artificial radionuclides (90Sr, 137Cs)
in key grains and farm soil
Abstract
We developed a database of the concentrations of
strontium-90 (90Sr) and cesium-137 (137Cs) in rice and
wheat grown on fixed-point radioactivity observation
farms across Japan and in the soil in which they were
grown, and published the historical changes in their
analytical values since 1959 on the Internet.

Background and Purpose
It is important to know the historical levels of
radioactivity in crops and the environment in Japan as
evidence of the safety of foods as well as for preventing
unnecessary confusion in any emergency. NIAES has
been monitoring artificial radionuclides (90Sr and 137Cs)
on a nationwide basis since the 1950s. The purpose of
this monitoring is to understand the accumulation and
persistence in crops and soil, as well as the degree of
transition from soil to crops, of radioactive substances
which have been released into the environment from
nuclear weapons testing and nuclear reactor accidents.
The database was developed with the purpose of making
this accumulated information available to the general
public through the Internet.

Description
Every year since 1950, NIAES has analyzed the
concentrations of 90Sr and 137Cs in rice and wheat and
in the soil in which they were grown at dozens of
agricultural experimental stations across the country.
The following data from our analysis were entered into
a spreadsheet.

Fig. 1-a Prefectures from which samples were collected

• Concentrations of 90Sr and 137Cs in milled rice, brown
rice, unpolished wheat, and wheat powder(1959 –
2006): Unit – mBq/kg
• Concentrations of total 90Sr and exchangeable 90Sr
(ammonium acetate extraction) and total 137Cs and
exchangeable 137Cs (ammonium acetate extraction) in
paddy soil and upland field soil: Unit - Bq/kg
• Name of soil group and texture of worked soil at
collection points
The spreadsheet data were organized into a database
using the “V/GAI-AGRIP” software package (Visible
Information Center, Inc.). The data have been available
at http://psv92.niaes3.affrc.go.jp/vgai_agrip/ since
December, 2009 for viewing on standard web platforms,
including Internet Explorer (Microsoft Corporation) and
Mozilla Firefox (Mozilla Foundation) (Fig. 1). The
features of the published system are summarized in
Table 1.
This study has been funded as part of the
radioactivity survey of the Ministry of Education and
Science.
Research project name: Chemical Analysis and
Monitoring RP
Researchers: Soil Environment Division, N. Kihou, T.
Inoue
Published articles:
1) Komamura et al., Bull. Natl. Inst. Agro-Environ. Sci.,
24 : 1-21 (2006)
2) Komamura et al., Misc. Publ. Natl. Inst. AgroEnviron. Sci., 28 : 1-56 (2005)

Fig. 1-b

137

Cs concentrations in soil output as a table

Fig. 1 Examples of output on the website (in Japanese)
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Fig. 1-c 137Cs concentrations in unpolished barley
output as a graph
Peaks in 137Cs concentration in unpolished barley
appeared at the time of nuclear weapons testing in the
early 1960s and the Chernobyl nuclear reactor accident
in 1986. The graph, however, shows that those
concentrations were far below the provisional limit for
imported food (370 Bq/kg).

Fig. 1-d 90Sr concentrations in polished rice output as
a graph
After the peak, which appeared in the early 1960s, the
concentrations of 90Sr in Japan have been higher on
the Sea of Japan side than on the Pacific side. The
differences have been disappearing since 2000.

Table 1 Features of the system for publishing analytical data on 90Sr and 137Cs in major grains and farm soil
1. Basically, the system displays yearly changes in the national averages of 90Sr and 137Cs concentrations in rice
and wheat cultivated on the same test farms and in the soil in which they were grown.
2. For rice and paddy soil, it is possible to compare the average values from the Sea of Japan side of Japan with
those from the Pacific side.
3. The system can display the average concentrations of 90Sr and 137Cs during any given period. The output is
downloadable.
4. The axis for concentrations in the graph can be set to either logarithmic or linear.
5. In order to show relationships with safety standards, either the provisional radioactive cesium (137Cs + 134Cs) limit
for imported foods (370 Bq/kg) or the FAO guidelines for 90Sr (100 Bq/kg) can be displayed on the graphs.
6. The error bars on the graphs can be shown or hidden
7. Colors in the graph are changeable.

6. Publication of a cultivated soil inventory
program on the NIAES website
Abstract
We compiled national soil distribution data and
made it available through our new soil inventory
program on the NIAES website. Anyone can use this
system to view soil maps and photographs of each of
the soil types and find their properties, as well as to
examine farmland soils of across the country.

Background and Purpose
People are increasingly interested in the beneficial
functions of soil from the points of view of a stable
supply of safe food, mitigation of global warming, and
conservation of biodiversity. Since the NIAES had
accumulated the soil information through studies of soil
across Japan, we considered it beneficial for crop
cultivation and control of fertilizer application, research

and development, and educational activities to
systematically organize such soil information to make it
publicly available. Consequently, we have made new
soil inventory program on the NIAES website for
anyone who wishes browse soil information databases.

Description
1. The browsing system for soil inventory (http://
agrimesh.dc.affrc.go.jp/soil_db/) contains (i) digital
cultivated soil maps showing soil distributions, (ii)
explanations of various soil types and photographs
of soil as well as schematic depictions (as reference
for soil description), and (iii) Soil profile descriptions
which are necessary for field soil surveys and
physiochemical analysis data (representative pedon
database) (Fig. 1).
2. The digital soil maps are in the 1:50,000 scale, and
contain maps showing the distribution of agricultural
lands in 1992 and 2001 (Fig. 2). The system allows
13
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Fig. 1 Contents of the cultivated soil information system (in Japanese)
The soil information system consists of the latest version of the cultivated soil map (left) and the database of the
representative pedon collected from across the country over the period form 1953 to 1973 (right).

Fig. 2 Page view of cultivated soil map
Anyone can check the soil of his or her own farm by viewing the soil description from the soil map.

!

"

Fig. 3 Page view of the standard soil cross-section
! Select the type of soil to examine to display the areas covered by soil surveys
" Select the survey area to list the pedon list within the area, and view the profile description for each of the pedon.
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users to switch from a soil map to an examination
of the distribution of soil types and their properties
in paddies and upland fields across the country with
a single click. This should make the soil maps
useful for management of planting and fertilizer
application according to various types of cultivated
soil. It should also be useful for activities relating to
both
agricultural
production
and
regional
environment, including assessments of cultivated soil
for agricultural productivity and its ability to store
carbon and purify water.
3. The representative pedon database contains
information collected from 7,115 survey locations
across the country. Anyone can easily view the
pedon list of the location in which he/she is
interested (Fig. 3). This representative pedon database
will be useful (i) for assessing the multiple functions
of soil, (ii) as a tool for soil science education at
universities, or (iii) for preliminary investigation and
site selection for soil survey projects.
4. The digital soil maps will be distributed on CD
upon request to those who are interested in using
them for research and educational projects.
Research project name: Agro-Environmental Risk
Information and Indicators RP
Researchers: Natural Resources Inventory Center, Y.
Takata, H. Obara, T. Okura, K. Koyama, Ecosystem
Informatics Division, N. Iwasaki
Published articles: Takata et al., Japanese Journal of
Soil Science and Plant Nutrition, 80: 502-505 (2009)

7. Are the degradation products of insecticides
affecting aquatic arthropods in rivers?
Abstract
The measurements of changes in concentrations over
time of six insecticides and their degradation products
in a river indicated that the maximum concentration of
the degradation products of three insecticides in water
were higher than the insecticides themselves. The
maximum concentrations of these degradation products
were apparently lower than the median effective
concentrations for aquatic arthropods (water fleas and
caddisfly larvae). Consequently, the adverse effect of the
degradation products on aquatic arthropods was
considered to be minimal.

Background and Purpose
Agrochemicals used on farms pose the potential
danger of spreading into the environment, including
rivers. Some agrochemicals break down rapidly in the

environment and these degradation products may have a
high level of bioactivity. However, there have been very
few assessments of the effects of these degradation
products on ecosystems. In this study, we investigated
the seasonal change in the aquatic concentrations of
insecticides widely used in paddy fields as well as their
degradation products in a river, and examined their
acute toxicity to two arthropod species, namely, water
fleas (Daphnia magna), a typical test organism, and
caddisfly larvae (Cheumatopsyche brevilineata), a major
primary consumer in rivers.

Description
1. We examined the aquatic concentrations of six
insecticides and their degradation products in the
midstream region of the Sakura River, a region with
many paddy fields in southern Ibaraki Prefecture,
during the period from April to August. A
comparison of the maximum concentrations of each
chemical indicated that the concentrations of some
degradation products were lower than the
concentrations of the original insecticides (diazinon,
fenitrothion,
and
acephate )
while
others
(carbosulfan, benfuracarb, and fenthion) were higher
(Figs. 1 and 2).
2. Compared to the insecticides themselves, the median
effective concentrations of their degradation products
to water fleas and caddisfly larvae were variable:
some higher (carbosulfan and benfuracarb), some the
same (difference within a factor of 10; diazinon,
fenitrothion, and fenthion), and some lower
(acephate), indicating that the insecticides did not
necessarily degrade to less or non toxic degradation
products in the environment (Fig. 2).
3. Our investigation found that the maximum
concentrations of the insecticides and their
degradation products were less than 1/20 of the
median effective concentrations on the aquatic
arthropods. As a result, we believe that these
organisms are affected very little by these
degradation products in the midstream region of the
Sakura River even when they are the products of
carbosulfan, benfuracarb, or fenthion which had a
higher maximum concentration in water than their
original insecticides (Fig. 2).
4. As described above, insecticide degradation products,
which can be as toxic as insecticides themselves,
were sometimes found in higher concentrations than
the original insecticides in the river. Consequently, a
comprehensive assessment of the effect of insecticides
on aquatic arthropods needs to examine the seasonal
change in the aquatic concentrations of degradation
products in rivers and their acute toxicity to aquatic
15
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Fig. 1 Changes in aquatic concentration of insecticides and their degradation products in the midstream region of
the Sakura River (2009)
−− Carbosulfan and benfuracarb (Left) and fenthion (Right)−−
The numbers in red in the figures represent the maximum concentrations during the study period (April to August).

Sometimes the degradation products of insecticides (carbofuran and fenthion sulfoxide) are more frequently
detected or have a higher concentration in the river than the insecticides themselves.

Fig. 2 Maximum aquatic concentrations of insecticides and their degradation products in the Sakura River and the
median effective concentrations for water fleas and caddisfly larvae (48 h−EC50).
The material names in black and red fonts represent the insecticides and their degradation products, respectively.
48 h−EC50 (Forty−eight−hour median effective concentration): The concentration at which 50% of individuals suffer toxic effect
after 48−hour exposure to a chemical substance.
* No methamidophos has been detected in the river water.

Generally, there was little difference in median effective concentrations between water fleas and caddisfly larvae.
The median effective concentrations of the degradation products were generally the same as those of the
insecticides (within a factor of 10). We found that the insecticides and their degradation products we studied in this
project had lower maximum aquatic concentrations than the median effective concentrations for aquatic arthropods.
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arthropods.
This study has been partially funded by the “Fiscal
2008 Sumitomo Foundation Grant for Environmental
Research Projects”.
Research project name: Risk Management of Organic
Chemicals RP
Researchers: Organochemicals Division, A. Yokoyama,
T. Iwafune, T. Horio

8. Eradication of invasive alien insects is easier
during the early stages of an invasion period
when the population density is low
— Analysis using a new model that assumes
searching behavior for mates —
Abstract
In our development of strategies for the eradication
of invasive alien insects, an investigation using a
simulation model incorporating searching behavior for
mates found that eradication would be easier in the
early stages of their invasion when the population
density is low. This outcome differed from past
theoretical predictions which did not assume this
behavior. We also found that the choice of an effective
control method would depend on the target insect’s
mating capacity and longevity.

Background and Purpose
Insects are small and highly mobility and have a
high fecundity; they can invade various parts of the
world where they often become pests threatening
ecosystems, agricultural production, and human health.
Insect pests which cause serious damages in areas they
invade are called “invasive alien insects”. Once they
have multiplied and are established in their new
habitats, eradiation efforts will require enormous
manpower and expense — often to no avail. In order to
find the most effective eradiation method during the
early stages of invasion when their population density is
low, we carried out a study using a simulation model
which incorporates searching behavior for mates.

Description
Insect pests which have just invaded an area and
when their population density is still low have difficulty
to find their mates and thus have a generally lowered
reproductive rate compared to high density situations.
Based on this, we developed a simulation model which
incorporated a formularized males’ searching behavior
for females to examine the effectiveness of various
eradiation methods. We specifically focused on eradiation

Fig. 1 Initial population size and the population growth
rate
If the initial population is smaller than a certain value at
the start of an eradiation effort, the population will
disappear due the absence of mating partners. The
current model shows that a population size at a growth
rate of 1 (= an eradicable population; red dot on the
graph) is larger than that predicted by a model which
does not assume searching behavior for mates (black
dot on the graph), suggesting that the population can
be easily eradicated.

methods which inhibit mating, including the male
annihilation using attractants such as female sexpheromones, the release of a large population of male
insects sterilized by radiation or chemicals, and the
mating
disruption
by
synthetic-sex-pheromones.
Compared to the predictions made by conventional
simulation models for pest management, which did not
assume searching behavior for mates, the model
indicated that each of these methods could more easily
eradicate the pest population if the population density is
low (Fig. 1).
Furthermore, studying of the characteristics of these
eradication methods with respect to two assumed insect
types, i.e. beetle-type (long-lived, with multiple matings
during life) and moth-type (short-lived, with females
mating and laying eggs only once in their lifetimes),
indicated that the male annihilation was more effective
against moth-type insects than against beetle-types (Fig.
2), while the sterilized males release was more effective
against the beetle-type insects than moth-types if a large
sterilized males could be released into the wild (Fig. 3).
While a strategic model for the practical eradiation
would require the estimation of life history parameters,
such as mating frequency and life expectancy, and
parameters that are tailored to a particular insect pest,
our model that incorporated searching behavior for
mates is likely to prove itself to be a powerful tool for
predicting more realistic outcomes in these actual
17
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Fig. 2 Effectiveness of male elimination method
The male annihilation, which attracts and kills male
insects using attractants, such as female sexpheromone, was more effective against moth-type
insects than against beetle-type insects, making it
easier to eradicate moth-type pests. For example, a set
of 4,000 traps (red line on the graph) can eradicate a
population of more than 20,000 moth-type insects. On
the other hand, this number of traps can only eradicate
12,000 beetle-type insects (blue line). As beetle-type
insects that escape capture will live longer and mate
many times, this method is not likely to be effective.

Fig. 3 Effectiveness of sterilized males release method
The eradication method by which a large population of
adult male insects sterilized by radiation or chemicals is
released into the wild was indicated to be more
effective on beetle-type insects than on moth-types as
the size of the released population increased. This is
because the sterilized adults of the beetle-type insects
will live longer and prevent females from mating with
normal males in the wild, thus extending the effect of
the sterilization.

eradiation programs.
Research project name: Ecological Impact Assessment
of Invasive Alien Species RP
Researchers: Biodiversity Division, T. Yamanaka
Published articles:
1) Yamanaka and Liebhold, Population Ecology, 51: 337
-340 (2009)
2) Yamanaka and Liebhold, Population Ecology, 51: 427
-444 (2009)

Background and Purpose

9. A fully automated multi-band spectrum camera
for continuous tracking of field-grown crops
Abstract
We developed a device to collect images of crop
vegetation regardless of weather conditions throughout
the cropping season. Unlike conventional color
photography, the images are converted into spectral
band reflectance factor values that can be used to
estimate the agronomic variables such as biomass or
nutritional status. The device has potential as a
convenient, cost-effective ground survey tool and
adjunct to space- and airborne remote sensing.
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Satellite remote sensing has been used to produce
reliable maps of crop species over vast areas and to
obtain data on yield or harvest quality, the natural
environment, and social and economic parameters for
agricultural research. However, remote sensing techniques
are calibrated by supplementary information from
ground-based surveys, which often measure the
radiometric properties of targeted cropland at the same
time as satellite passes using portable instruments. Such
field surveys are generally labor intensive and data
acquisition has been restricted by this bottleneck. An
inexpensive and robust automatic observation system
that is able to collect crop information efficiently,
irrespective of weather and illumination conditions, is
therefore needed.

Description
1. The device is completely waterproof and installed at
a sample site up to 12 m above the crop field (Fig.
1). The device observes and stores images of an area
(e.g., a number of experimental plots), regardless of
weather conditions, for extended periods of time.
The image is 1280×1024 pixels in size, with a shortside field-of-view of 48°.
2. The device automatically converts image brightness,

Fig. 1 All-weather spectrum imaging device
The camera head captures spectral reflectance factor
images in two or three wavelength bands.

Fig. 2 Estimated spectral band reflectance factor from
maturing rice versus solar irradiance
Estimated reflectance factor values in both bands were
stable even with the wide fluctuation in solar irradiance
measured by the skylight sensor.

Fig. 3 Seasonal variations in near-infrared reflectance factor measured for paddy rice plots using the device
The different foliage development rates due to the contrasting dates of transplanting influence the rates of increase
in reflectance factor in the earlier growth period.

which varies according to the spectral irradiance,
into spectral reflectance factor, which is a more
reliable radiometric variable. Spectral reflectance
factor has been widely used to estimate vegetation
status and crop growth. The device monitors the
spectral irradiance at the time of image observation
in identical wavelength bands as those employed in
the camera. Spectral reflectance factor is calculated
from a formula using the observed digital numbers
of the image and spectral irradiance (Fig. 2).
3. The device allows easy replacement of optical filters
to meet user-specific objectives. The user is able to
recalibrate the device in response to, for example,
filter replacement or variations in optical properties
that may arise over time; program observations to a
set time schedule; select methods for band-to-band

image calculation; and make corrections for variation
in image brightness due to optical characteristics. As
shown in Fig. 3, comparative observations of
experimental plots improve the reliability and
accuracy of seasonally continuous measurements.
4. The device was tested by taking measurements of a
rice paddy in the near-infrared band. This
wavelength is sensitive to green biomass and leaf
area, and we developed a regression equation for
estimating leaf area index from daily-averaged
reflectance factors, and the angles between the view
direction of the camera and the planting row and
meridian directions. This equation successfully
estimated the leaf area index of rice plants up to the
heading stage (Fig. 4). We expect the device to
provide an accurate, cost- and labor-effective
19
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technique to survey other agronomic variables.
This study was carried out as part of the
“Development of New Optical Indicators for Estimation
of Components of Crop Yields and Foliage Structure
using Special Observation Technologies”, a research
project funded by a Group (c) Scientific Grant from the
Ministry of Education, Culture, Sports, Science and
Technology of Japan.
Research project name: Spatial Information in
Agriculture
Researchers: Ecosystem Informatics Division, M.
Shibayama, T. Sakamoto, E. Takada (Toyama
National College of Technology), A. Kimura
(Kimura OyoKogei, Inc.), K. Morita (Toyama
Prefectural Agricultural, Forestry & Fisheries
Research Center), T. Yamaguchi (Toyama Prefectural
Agricultural, Forestry & Fisheries Research Center),
W. Takahashi (Toyama Prefecture)
Published articles:
1) Shibayama et al., Plant Prod. Sci., 12(3): 293-306
(2009)
2) Takada et al., Journal of the Japanese Agricultural
Systems Society, 25(1): 27-34 (2009)
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Fig. 4 Estimation of leaf area index of paddy rice using
the device
The leaf area index during the period from transplanting
to heading of rice plants was estimated by a multiple
regression
equation
using
the
daily-averaged
reflectance factor (in the near-infrared band) and the
angles between the camera’s view and the planting row
and meridian directions as the explanatory variables.

Major Symposia and Seminars
1.MARCO Symposium 2009
「Challenges for Agro-Environmental Research
in Monsoon Asia」
Regions of the world where seasonal winds
(monsoons) dictate changes in weather throughout the
year, such as in Japan, are called monsoon regions, and
the monsoon regions in East, Southeast and South Asia
are collectively called Monsoon Asia. People in the
Monsoon Asia have traditionally engaged mainly in rice
paddy farming, nurtured unique agricultural ecosystems,
and carried out agricultural production in a sustainable
way. These regions are experiencing dramatically
increasing demand for agricultural production due to an
increased demand for food as a consequence of
increasing population and economic growth in recent
years as well as a shift toward the production of new
bio-fuels. At the same time, these regions face
increasingly serious problems relating to agriculture and
environment due to the increased load on the
environment by the intensification of farming and
degradation of natural resources, as well as advancing
global warming.
In order to cope with the increased demand on
agriculture while maintaining harmony with the
environment under these circumstances, the close
cooperation of researchers, engineers and government
officials involved in agriculture and environment in
these regions is essential. As one such collaborative
effort, we held the MARCO Symposium 2009 at the
Tsukuba International Congress Center (Epochal
Tsukuba) over three days from October 5 to 7, 2009. A
total of 445 participants from Japan and 26 other
countries, including other countries of Monsoon Asia as
well as the United States and Europe, attended the
symposium and gave presentations on the status of or
trends in agriculture and environment as well as leading
edge research projects. The participants also discussed
the directions for future research projects and
collaborative efforts to take.
The plenary session on the first day generally
focused on agricultural and environmental issues in
Monsoon Asia, with Dr. Kazutake Kyuma, Professor
Emeritus of Kyoto University delivering the keynote
lecture entitled “Nature and Agriculture in Monsoon
Asia”. Later, researchers representing their respective
fields presented reports on the themes of “heavy metal
pollution in agricultural lands”, “genetic resources of
food plants”, “climate change and rice production” and
“introduction of alien plants through grain and plant

trade and their impact on biodiversity”.
At the workshops held on the second and third days
of the symposium, lectures and discussions took place at
individual sessions on five themes as follows:
Workshop 1. Development of phyto-technology for
decreasing heavy metals in food,
Workshop 2. Crop production under heat stress:
monitoring impact assessment and adaptation,
Workshop 3. Survey of plant natural resources and
isolation of allelochemicals in Monsoon Asia,
Workshop 4. Biodiversity and agro-ecosystems in rice
paddy landscape in Monsoon Asia, and
Workshop 5. Perspective of metagenomics in
agricultural research.
At Workshop 1 on the development of plant function
-based technologies to reduce heavy metals in crops,
about 100 researchers from Japan and overseas
discussed the development of effective technologies
based on plant functions for the reduction of cadmium
in rice, the current state of water and soil pollution by
arsenic in Asian countries, and technologies to deal with
arsenic pollution.
At Workshop 2 which was attended by 7 researchers
from Japan and 16 from overseas, reports on the
occurrence of and predictions for high-temperature
injury to crops due to global warming as well as their
adaptation were presented. Participants discussed the
actual occurrence of heat stress in crops, construction of
a monitoring network, promotion of an international
network for the development of crop models to assess
the impact of global warming and the effectiveness of
adaptation technologies.
At Workshop 3, researchers from the plant resourcerich countries of Monsoon Asia gave presentations on
plant species with high allelopathic activity which were
unique to their respective countries. The Japanese
researchers reported on the latest outcomes of their
research projects, including the study of strigolactones
and lepidimoide which have plant growth promoting
activities, isolation and confirmation of allelochemicals
based on the concept of total activity, and discovery of
an important low-molecular cyanamide.
The participants of Workshop 4 discussed the
agricultural ecosystems and biodiversity in Monsoon
Asia dominated by paddy farming, and formed a
common recognition that the mosaic land use of paddy
fields, irrigation ponds, irrigation channels, and forests
were functioning as an important habitat for organisms.
Workshop 5 was a large session attended by 180
participants who engaged in lively discussion on the
expansion of metagenomic analysis technologies into
21
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the agro-environmental field.
At the plenary session held in the afternoon of the
third day of the symposium, reports were presented
from the above five workshops as well as from the
“International Conference on the Environmental Impacts
of Carbon and Nitrogen Cycles in Terrestrial
Ecosystems in East Asia”, which was held about the
same time as the symposium as one of the MARCO
projects, and from the “International Seminar on
Residues of Agro-Chemicals and POPs in Soil and the
Food Safety”. Based on these reports, the participants
discussed the future of collaboration and cooperation for
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solving the issues found in agriculture in Monsoon Asia.
The MARCO Symposium 2009 concluded with the
issuing of the official statement: “In order to cope with
the increased demand on agriculture while maintaining
harmony with the environment under these circumstances,
it is increasingly important for researchers, engineers
and government officials involved in agriculture and the
environment in these regions to maintain close
cooperation. To this end, we will further international
cooperation in joint research efforts in the MARCO
framework.”

2. Research Presentation: “The Impact and
Mitigation of Global Warming on Agriculture,
Forestry and Fisheries—Present and Future of
the Environment and Food Production”

After the oral presentations, poster presentations of
69 subjects were held in another room. Poster
presentations by NIAES members included:
•

On Thursday, 5 November 2009 we held the oral
and poster research presentation “The Impact of Global
Warming on Agriculture, Forestry and Fisheries
—Present and Future of the Environment and Food
Production” at Tokyo Forum. The purpose of the
presentation was to inform farmers, governmental
officials, consumers, and students in plain language the
results of our research project on “Assessment and
Development of Mitigation and Adaptation Techniques
for Global Warming in the Sectors of Agriculture,
Forestry, and Fisheries.” The presentation was hosted
jointly with the Agriculture, Forestry and Fisheries
Research Council (AFFRC), the National Agriculture
and Food Research Organization (NARO), the Forestry
and Forest Products Research Institute (FFPRI), and the
Fisheries Research Agency (FRA). The presentation
attracted 341 participants.
NIAES President Yohei Sato and AFFRC Director
Akihiro Sasaki opened the presentation with their
welcoming remarks. Ichiro Taniyama (NIAES) then
gave a keynote speech entitled “The Impact of Global
Warming on Agriculture, Forestry and Fisheries.”
Kunihisa Morinaga (NARO) reported on “Present
Conditions and Prediction of Global Warming Effects
on the Agricultural Sector and Adaptation Technologies.”
Kazuyuki Yagi (NIAES) presented “Techniques for
Reducing Greenhouse Gas Emissions in Agriculture.”
Moriyoshi Ishizuka (FFPRI) presented “Prediction of
Global Warming Effects and Mitigation Technologies in
Forestry.” Finally, Asao Watanabe (FRA) made a speech
entitled “Prediction of Global Warming and Adaptation
Technologies in Fisheries.”

Oral Presentation

•

•
•
•

Effect of Climate Change on Rice Growth and
Yield—Paddy Rice Responses in the Free-Air CO2
Enrichment (FACE) Experiment (Toshihiro Hasegawa)
The Relationship between Recent Climate Change
and Rice Growth, Yield, and Quality (Toshihiro
Hasegawa)
Measurement of CO2 Flux in Rice Fields (Akira
Miyata)
Farmland as a CO2 Sink (Toshiaki Ohkura)
Simulation of Soil Carbon Content Change in
Farmland with the Roth-C Model (Yasuhito Shirato).

We collected the following
questionnaire on this presentation:
•
•

•
•

responses

to

a

I hope to hear presentations about food production
in the future.
Thanks to the plain-language presentations, I could
easily understand the effects of global warming on
the environment and food production. It has been a
good opportunity for me to think about how global
warming is changing agriculture.
Thank you very much for the chance to talk with
many researchers in the poster session.
I think collaborative research with many fields is
needed to solve the trade-offs between various
factors.

With this presentation we achieved our objectives of
clearly conveying the results of our research project. If
we have the chance, we plan to hold these presentations
in other cities.

Poster Presentation
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3. Open Seminar on Agro-Environmental
Technologies in Shiga: Discussion on Global
Warming and Aquatic Environments
The Open Seminar on Agro-Environmental
Technologies in Shiga, jointly hosted by the National
Institute of Agro-Environment Science and the Shiga
Prefectural Government, was held on November 17,
2009 at Piazza Omi overlooking Lake Biwa in the city
of Otsu , Shiga Prefecture . The purpose of this open
seminar was to create and expand mutual understandings
and cooperation, exchange, and collaborative relationships
between prefectural and local governments and NIAES.
This is the second seminar following the first one held
in Fukushima last year.
Measures against global warming and reduction of
environmental loads on aquatic environments were the
themes for discussion at the lecture session held in the
large conference hall on the third floor. We presented
topics such as “Impact of global warming on crop
production”, “Water management to reduce methane
emissions from rice paddies”, and “Paddy farming that
reduces flow of nitrogen into aquatic environments”.
The researchers representing the Shiga Prefectural
Government presented the results of their research
regarding “Carbon storage in farmland soils in Shiga
Prefecture” and “Effective reduction of outflows during
the rice planting season by environmentally conscious
farming practices”. Although we had only a limited time
for discussion, there were lively question-and-answer
exchanges on topics such as the effectiveness of
midseason drainage, risk trade-offs, and comprehensive
assessment of environmental impact.
The lobby adjacent to the third-floor conference hall
became the exhibition venue for posters illustrating the
latest outcomes of research projects by NIAES as well
as the Agricultural Technology Promotion Center, the
Lake Biwa Environmental Research Institute, and the
Livestock Technology Promotion Center of the Shiga
Prefectural government.
We received numerous favorable comments from the
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members of the general public who attended the seminar,
describing it as refreshing because of presentations were
given in a different perspective from the media and
other seminars. We are planning to organize another
seminar as this type in future.

4. Symposium: Development of Functional
Biodiversity Indicators
Under the research project “Selection of Functional
Biodiversity Indicators and Development of the
Assessment Methods” of the Ministry of Agriculture,
Forestry and Fisheries , we are developing a set of
biodiversity indicator organisms which can quantitatively
evaluate the effectiveness of biodiversity-conscious
policies, such as environment-friendly agriculture and
IPM (integrated pest management), and which are easy
to be identified and will be used by farmers. In order to
increase the awareness and understanding of these
indicator organisms and evaluation techniques, we held
the symposium of the above title on November 18, 2009
at Belle Salle Kudan (Chiyoda-ku, Tokyo). A keynote
lecture on agro-environmental policies in the EU
(European Union) and a summary introduction of the
research project and examples of development efforts
was conducted in the first half of the symposium. The
poster presentation in the second half exhibited
specimens of the candidate indicators and traps being
developed, providing the participants with a forum for a
lively exchange of opinions and ideas.
The symposium was attended by a total of 206
participants, including project researchers, government
officials, academics, journalists, private groups, and
members of the general public.

Research Collaborations

MARCO’s website contains consortium information.
For details see http://www.niaes.affrc.go.jp/marco/.

1. Activities of the Research Consortium MARCO
The Monsoon Asia Agro-Environmental Research
Consortium (MARCO) was established in 2006 to foster
international research collaboration in Monsoon Asia. In
2009, the following activities were conducted under the
auspices of MARCO.
• The symposium “Challenges for Agro-Environmental
Research in Monsoon Asia” was held from 5 to 7
October 2009 in Tsukuba. For details see http://www.
niaes.affrc.go.jp/marco/marco2009/english/
• An agronomy researcher was invited from the
Philippines for a 3-month stay and from China for a
year stay.

2. International Seminar in Collaboration with
the Food and Fertilizer Technology Center
and the Taiwan Forestry Research Institute
An International Seminar on Pesticide and Persistent
Organic Pollutants (POPs) Residues in the Environment
and their Effects on Food Safety was held from 26 to
30 October 2009 in Taipei, Taiwan ROC, in
collaboration with the Food and Fertilizer Technology
Center (FFTC), the Taiwan Forestry Research Institute
(TFRI), and NIAES. For details see http://www.agnet.
org/activities/sw/2009/665524214/.
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Highlights in 2009
Visitors
1. Open Day 2009
On Friday and Saturday 17 and 18 April, research
institutes associated with the Ministry of Agriculture,
Forestry, and Fisheries in the Tsukuba Agriculture and
Forestry Research Complex held an open day. This
event is held every year during Science and Technology
Week.
On the 17th, the National Institute for AgroEnvironmental Sciences was the venue for displays,
demonstrations, and mini-lectures; on the 18th, a
program exhibit and quiz were held in the Tsukuba
Office of the Agriculture, Forestry, and Fisheries
Research Council Secretariat. About 1100 visitors
enthusiastically participated in the demonstrations and
activities (Photo 1).

Photo 1 In the Agro-environmental Inventory Museum,
researchers showed soil monoliths collected
from the farmlands of Japan and other
countries (photo) and various specimens of
insects, micro-organisms, and fertilizers.

2. Summer Science Camp 2009
Science Camp is a “residential experience program
for science and technology” hosted by the Japan
Science and Technology Agency (JST). Cooperating
research institutions throughout Japan accept students
from high schools and vocational colleges to conduct
experiments and receive training under the guidance of
researchers and experts in a variety of scientific and
technological fields. The programs aims to have
participants discover the wonder in everyday life. It
brings science and technology close to them by having
them see how research is done and having them
investigate familiar things by using the latest research
equipment.
Summer science Camp 2009 at the National Institute
for Agro-Environmental Sciences had two courses: A:
“Let’s detect pesticide residues in crops” and B:
“Learning the power of microorganisms— alcoholic
fermentation.” Eight high-school students (four in each
course) experienced how researchers investigate the agro
-environment and work toward solutions to problems
(Photos 2 and 3).

Photo 2 Participants learned the theory of ELISA
(Enzyme-Linked Immunosorbent Assay) and
measured trace amounts of pesticide residue
in vegetables.

Photo 3 Participants learned about the power of microorganisms and the production of bio-ethanol,
and measured the efficiencies of plant
biomass saccharification by enzymes and bioethanol production by yeast.
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Advisory Council 2009
The Advisory Council 2009 met on 19 March 2010
at NIAES to provide outside opinions and
recommendations on the management of NIAES. The
members of the council are external experts and include
a professor, a consumer representative, and the directors
of other independent administrative institutions (see
Appendix).
The following comments were made:
1) Research activities are carried out at the high level
that is expected of a research institution concerned
with the agricultural environment. There has been a
considerable increase in the level
2) The Council expects NIAES will play an active new
role with the development of the farm soil
classification system and its inventories of insects
and pathogens by leading a national effort through
collaboration with other institutions.
3) NIAES has many accomplishments in research at
the farm level, such as remediation of cadmium
pollution and the development of activated charcoal
tablets, which are definitely beneficial to regional
communities and society as a whole. The Council
expects NIAES to investigate how these technologies
may be applied to actual situations and expand the
results to new developments.
4) NIAES provides high quality information through its
web magazine “Agriculture and Environment”. Their
symposiums have improved in quality over the past
three to four years. The institution carries out a
variety of public relations activities, and the

effectiveness of these should be considered.
5) Descriptions of studies tend to be fragmented,
making it difficult to visualize where they are
positioned in the whole framework. Some
improvements have been noticed, but further
innovations are expected. It will be helpful to
illustrate the inter-relationships of the various
research projects.
6) Studies on risk assessment and risk reduction are
meaningful only when knowledge gained is applied
to actual situations. Technology transfer to China
and other foreign countries is also important.
Research projects should be carried out keeping in
mind techniques, such as cost benefit and cost
reduction, for the transfer of the technologies to
actual work sites.
7) Farming practices that also helped storks flourish
was a successful new technique for bringing back
the birds and producing economic benefits, such as
higher added values to rice and increased tourism.
NIAES should be able to show these effects and
market values as well as costs to be expected from
the adoption of NIAES technologies. Rough figures
should suffice.
8) Research on methane generation from rice paddies
produced important results. The Council expects
them to be deployed by the Global Research
Alliance and used in developing nations.
9) Human diversity is also important for a research
institution. Diverse people should help society as
one. Farmers should be given feedback. NIAES can
have research projects for the benefit of urban areas.
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Highlights in 2009
Academic Prizes and Awards
1. 2009 Commendation (Research Category) by
the Minster of Education, Culture, Sports,
Science and Technology Awarded for “Study
on Understanding of Allelopathic Phenomena
of Plants and their Active Substances”
Recipient: Yoshiharu Fujii (Biodiversity Division)
Senior Researcher Fujii developed four new bioassay
methods for assessing various types of allelopathic
activity. He screened about 4,000 species of plants and
found that the velvet bean (Mucuna pruriens) and hairy
vetch (Vicia villosa) had strong allelopathic action, and
demonstrated that they were active in controlling weeds
in farms. By analyzing the allelopathic substances
contained in these plants, Dr. Fujii identified L−dopa in
velvet beans and discovered, for the first time in the
world, cyanamide occurring naturally in hairy vetch. In
addition, Dr. Fujii discovered nine new bioactive
substances and obtained patents on them.
As a result of these studies, hairy vetch has been
adopted by farmers across Japan as a green manure crop
which efficiently controls weeds in orchards and rice
paddies. By utilizing hairy vetch on their farms, some
orchardists and rice farmers have obtained JAS
certification for their organic produce.
An outcome of Dr. Fujii’s research is that his
methods have been adopted as the international standard
for assaying allelopathy. The newly identified allelopathic
substances are very likely to be helpful for the
development of safer agrochemicals to replace
conventional synthetic chemicals, which in turn will
help the production of safer food through direct use of
plants containing these substances in organic farming.

Recipient: Y. Fujii
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2. 2009 Commendation (Promotion of Understanding Category) by the Minister of
Education, Culture, Sports, Science and
Technology Awarded for “Promotion of
Understanding of Biodiversity in Ruarl
Landscapes by Creation and Exhibition of a
Miniature Village”
Recipients: Hiroshi Moriyama (formerly Department of
Environmental Management), Kokichi Matsumoto
( Experimental Farm Management Division ) ,
Naokuni Harada (Biodiversity Division), Makoto Ide
(Head, Research Planning Office), Shori Yamamoto
(Biodiversity Division)
The leader of the award-winning team, Researcher
Emeritus Moriyama, clarified that the organisms unique
to the environments of rural landscapes were maintained
by small disturbances caused by the actions of humans
engaged in agriculture. By constructing life-size models
of farming village environments (miniature villages)
complete with secondary forest, irrigation pond, paddies
and fields and temple forests he demonstrated that
placement of habitat spaces (such as rice paddies, fields,
irrigation ponds and secondary forests) were important
factors for the survival of the organisms. Through his
numerous books and lectures, Dr. Moriyama explained
the development of a secondary natural environment in
rural landscapes and advocated the importance of
preserving biodiversity, and by means of the miniature
farming village, he promoted an understanding of its
importance.
Mr. Matsumoto of Experimantal Farm Management
Devision was responsible for the miniature village and
worked tirelessly to maintain it using the traditional
management practices of the surrounding areas as a
reference. These outcomes have helped in raising

Recipients: From left, S. Yamamoto, K. Matsumoto,
H. Moriyama, N. Harada, M. Ide

awareness of the importance of nature maintained by
human actions under the National Strategies for
Biodiversity, and have been adopted in numerous efforts
for the preservation of biodiversity in rural landscapes.
Mr. Matsumoto passed away on July 4, 2009 after a
brief illness. May he rest in peace.

investigated various techniques to reduce emissions.

3. The 2009 Academic Achievement Award of the
Environmental Science Society
Recipient: Junko Shindo (Carbon and Nutrient Cycles
Division)
The award was given to the “Study on human
activity-derived nitrogen flow and its environmental
impact”. By use of a nitrogen cycle model and field
studies Senior Researcher Shindo demonstrated that
changes in dietary habits, increased demand for food
and feed, and increased use of nitrogen fertilizer for
agricultural production increased the nitrogen load to
the environment, resulting in a serious impact on quality
of groundwater and rivers.

With the winner (center)

At a survey site in Thailand

5. The 2009 (8th) Award for the Advancement of
Agricultural Science
Recipient: Nobuyasu Seike (Organochemicals Division)
Senior Researcher Seike won the award for his
“Understanding the dynamics of POPs remaining in
farm soil and development of risk reduction
technologies”. Dr. Seike established a method for the
ultratrace analysis of Japanese farm soil for long-term
residual dioxins and POPs, such as dieldrin and
heptachlor used in the past as pesticides. He also used
statistical techniques to analyze data and identify risks
extending into the future in the agricultural
environment, and developed practical risk reduction
technologies, including a technique for diagnosing crop
pollution.

4. The 54th Achievement Award of the Japan
Society of Soil Science and Plant Nutrition
Recipient: Kazuyuki Yagi (Carbon and Nutrient Cycles
Division)
The award was given in recognition of the merits of
the “Study on Evaluation of Greenhouse Gas Emissions
from Farm Soil”. Senior Researcher Yagi measured
emissions of carbon dioxide, methane, and nitrous oxide
(dinitrogen monoxide) from farmland in Japan and other
countries in Asia, and identified the characteristics of
generation and factors for control. He also carried out a
wide-area evaluation of emissions. At the same time, he

Recipient: N. Seike
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Highlights in 2009
6. The 2009 Award for Young Agricultural
Researchers
Recipient: Hiroko Akiyama (Murakami) (Carbon and
Nutrient Cycles Division)
Senior Researcher Akiyama won the award for her
“Study of the Estimation and Mitigation of Greenhouse
Gas Emissions from Agricultural Lands”. This award is
given by the Chairman of the Agriculture, Forestry and
Fisheries Research Council to young researchers who
have achieved excellence in research and development
in the field of the agriculture, forestry and fisheries
sector and related industries. The award-winning study
concerned the estimation of greenhouse gas emissions
from agricultural lands and the development and
assessment of mitigation options with respect to nitrous
oxide (N2O). The new emission factor developed by Dr.
Akiyama has been adopted for 2006 IPCC
(Intergovermental Panel on Climate Change) Guidelines
for National Greenhouse Gas Inventories.
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Recipient: H. Akiyama
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Research Overview in 2009
Summary of NIAES Research Projects
During the Medium Term Plan period (2006 –
2010), the National Institute for Agro-Environmental
Science (NIAES) has focused its research activities on
the following three areas, emphasizing the specialization
and prioritization of basic surveys and studies to ensure
a sound environment for agricultural production.
A. Assessing risks to agro-environments, and
developing technologies manage them
B. Determining the structures and functions of agroecosystems and developing management
technologies to elicit the functions of natural
cycles
C. Basic research to help elucidate the functions of
agro-ecosystems
The following sections outline the particulars of the
five-year Medium Term Plan and the research projects
which have been carried out during the 2009 fiscal year.
A. Assessing risks to agro-environments, and
developing technologies manage them
1) Development of risk management techniques for
hazardous chemical substances in agroecosystems
(1) Development of assessment methods and
management techniques for agro-environmental
risks from hazardous chemical substances
Medium Term Plan:
We plan to identify the dynamics of chemical
substances in the agricultural environment — such as
cadmium, arsenic, radioactive substances, and persistent
organic pollutants ( POPs ) which include drin
compounds — in order to reduce the risks of
contamination by them, and develop risk reduction
techniques. With respect to organic chemical
compounds, such as agrochemicals, we plan to develop
a prediction model for their behavior in the environment,
and at the same time, develop techniques for
environmental risk assessment through exposure tests on
aquatic arthropods. We plan to develop technologies
using chemical cleaning and bioremediation techniques
to rehabilitate the soil contaminated by toxic substances,
as well as techniques using cultivars with lowabsorbance of these substances.
Research Overview:
1. Development of environmental assessment methods
and risk reduction techniques for agrochemicals
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(a) Development of risk reduction techniques for
organic chemical substances
(Outcome ready for practical use: Fine activated
charcoal powder tablets for water purification)
We carried out a validation of the soil extraction
method which uses 50% methanol and water (a 2008
outcome ready for practical use) on four varieties of
cucumbers grown in five dieldrin-contaminated farms
having different soil characteristics (i.e. grey lowland
soil, brown forest soil, and andosol). We obtained a
strong correlation between the concentrations of dieldrin
in the soil and in the fruit for all varieties. This
demonstrated the usefulness of the method. The
validation test also indicated a range of concentrations
depending on variety, cropping type, and fruiting node.
We isolated a filamentous mold which aerobically
breaks down dieldrin from the soil of sweet potato
fields to which insecticide endosulfan (a compound
having a structure similar to that of dieldrin which is
one of the POPs) had been applied for a prolonged
period. This mold was identified as closely related to
Mucor racemosus. The mold was mixed with the soil to
which dieldrin was added to simulate contamination.
After seven days of cultivation, the dieldrin
concentration in the soil decreased to below the
detection limit. This result indicates that this method has
a potential for application to the bioremediation of crop
lands.
An offshoot developing from this seed research is a
fine activated charcoal powder tablet which is designed
to purify water.
(b) Development of risk assessment method for organic
chemical substances
We studied median effective concentrations of
insecticides used for rice and their degradation products
on aquatic organisms, and found that the toxicity of the
degradation products of some of the insecticides did not
necessarily decrease. We also analyzed variations in the
toxicity of agrochemicals to different aquatic organisms
as well as regional variations in agrochemical
concentrations in rivers, and established a technique to
calculate a scale of environmental risks posed by
agrochemicals.
2. Development of risk assessment methods for heavy
metal contamination and technologies for the
remediation of contaminated soil

(a) Using highly cadmium-absorbent rice varieties to
clean cadmium-contaminated rice paddies (phytoremediation).
(Outcome ready for practical use)
We cultivated two to three crops of highly cadmiumabsorbent rice with an early drainage method (i.e. the
paddies are flooded after transplanting and kept flooded
until the peak of the active tillering stage, after which
the water is drained) and successfully reduced cadmium
concentrations in the soil by 20 to 40%. The brown-rice
cadmium concentrations of food crop rice cultivated in
the paddies after the treatment were 40% to 50% lower
than in adjacent untreated paddies. We also developed a
low-cost method for disposing of the above-ground
portion of the cadmium-absorbed rice by “separate
harvesting of unhulled rice and straw plus on-site
drying”. With this method the unhulled rice is first
harvested from the plant and the sun-dried straw is
harvested and baled in rolls later. This outcome is an
advanced level of the basic technology which was
developed by NIAES in the first term of the Plan. It
may be adopted as a low-cost and widely applicable
technique for the remediation of cadmium-contaminated
soil. Among the numerous techniques for phytoremediation being researched around the world this
method is considered to be at the closest stage to
commercialization. We published the outcome in an
international journal as well as in a press release. The
project was selected as one of the ten most exciting
topics for 2009 in the fields of agriculture, forestry, and
fishery research.
(b) Understanding the mechanisms of cadmium and
arsenic absorption
Using rice varieties and some plants of the eggplant
family with different abilities to accumulate cadmium in
their above-ground parts, we analyzed physiological
factors that determine the differences in cadmium
accumulation and found that differences in the ability of
their conduits to transport cadmium were a factor. In
addition, we identified the quantitative type locus (QTL)
involved in the cadmium accumulation in brown rice on
the short arm of chromosome 7. Furthermore, we found
that this QTL was not involved in the accumulation of
the essential heavy metals, such as copper, iron,
manganese, and zinc, in brown rice, but specifically
increased the cadmium concentration. These findings
should contribute to the development of new risk
reduction measures through genetic and physiological
explanation of cadmium accumulation in crops.
Existing methods to reduce cadmium in brown rice

include flooding paddies about the time of the first
heading of the rice. The effect, however, of this method
on arsenic concentration in brown rice is not clear. In
order to understand the effect of water control on
arsenic and cadmium concentrations in rice plants and
paddy soil, we analyzed rice plants and paddy soil for
the presence of different chemical forms of arsenic. We
found that water control at the time of the first heading
had a significant effect on the arsenic concentration in
brown rice. The concentration of organoarsenic
(dimethylarsinate) increased when the paddies were
flooded for three weeks after the first heading. A
negative correlation was found between total arsenic
concentration and total cadmium concentration in brown
rice. These findings are important in discussions of
countermeasures in regions where both cadmium and
arsenic contamination risks exist.
2) Development of risk management techniques for
alien species and genetically modified organisms
in agro-ecosystems
(1) Assessment of the ecological impact and
development of risk management techniques for
alien species and genetically modified organisms
Medium Term Plan:
In order to prevent alien species (invasive and
introduced species) from disrupting or damaging agroecosystems, we plan to elucidate the growth,
reproductive, and allelopathic characteristics of the alien
species; at the same time identify the actual damage
caused by alien species and project their rates of
establishment and dispersal and the degree of damage
caused. We plan to identify the regions from which
alien species originate, and estimate the probability of
their invasion. Analyze the impact of alien species, such
as predatory insects, on their indigenous relatives from
the points of view of competition and crossing to assess
the extent of the risks they impose on the agroecosystems, and develop a technology using molecular
markers for early detection and monitoring of the alien
species that are not easily identifiable. In order to
properly assess the ecological impact of genetically
modified organisms, we plan to develop techniques
using DNA markers for the detection of crossing of
GMO crops with their relatives, such as GMO soybeans
(Glycine max) with wild soybeans (G. soja), to shed
light on the effects of their crossing on ecosystems. In
order to allow GMO crops and non-GMO crops to coexist side by side, we plan to develop techniques to
suppress crossing by using models to project crossing
rates and farming methods such as those that ensure
distance for isolation.
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Research Overview in 2009
Research Overview:
1. Assessment of ecological impact and development of
risk management techniques for alien species
(a) Understanding of the characteristics of alien plant
species and the prevention of disturbances in agroecosystems
With respect to the alien species rat-tail fescue
(Vulpia myuros) used in orange orchards in western
Japan for sod management, our research found that this
species produced copious amounts of seeds and posed a
risk of proliferation as weeds in farmlands and vacant
lands. We also found that the rat-tail fescue had
allelopathic activity, and detected the allelochemicals (–)
-3-hydroxy-β-ionone and (+)-3-oxo-α-ionol. (See Fig. 1)
We studied the chemical and ecological characteristics
of blindeyes (Papaver dubium), an alien plant species
which has been rapidly spreading along roadsides and
beginning to invade farmlands in recent years, as well
as the risk of the species establishing itself as a weed,
and found that it had a strong allelopathic activity. An
assessment based on the improved FAO techniques
indicates that it poses a significant risk of becoming a
weed once it invades an area. It also indicates that the
eradication of this plants before they flower is important
as they can regenerate from immature seeds. (See Fig.
2)
(b) Risk management techniques for alien insects
Using a simulation model which incorporates the
mate-hunting behavior of insects, we investigated the
effectiveness of various methods to control invasive
alien insects. We found that, at a low population density
in the early stages of invasion, eradication would be
easier than suggested by theoretical predictions used in
the past. We also found that the choice of an effective
control method would depend on the mating capacity
and life expectancy of the target insect. This outcome is
likely to lead to a discussion on technical strategies for
the eradication of invasive alien insects.
With respect to the parasitoid wasp Torymus
sinensis, which was introduced for the purpose of
controlling the oriental chestnut gall wasp (Dryocosmus
kuriphilus), an invasive insect pest for chestnuts, the
ecological impact of crossing with its near relative, the
indigenous predator Torymus beneficus is a serious
concern. In order to understand the potential for the
crossing, we developed a method using the aryl-specific
PCR method that can distinguish minute differences in
DNA base sequences for detecting individual crosses
between T. sinensis and T. beneficus, which are,
respectively, introduced and indigenous predators of the
invasive insect pest D. kuriphilus.
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Identification of allelopathy in rat-tail fescue, and its
allelochemicals

Fig. 1 Structural formulae of (–)-3-hydroxy-β-ionone
and (+)-3-oxo-α-ionol
Both are derivatives of ionone which is a known
aromatic ingredient of violets, and have structures that
are similar to retinol (vitamin A) and carotenoid.

Blindeyes: Strong allelopathic activity and a significant
risk of weedy proliferation

Fig. 2 Rosette leaves, flower, and immature pod of
blindeyes (Papaver dubium)
One individual produces 150,000 seeds. Seeds in
immature pods are also viable.

2. Assessment of ecological impact and the
development of risk management techniques for
genetically modified organisms
(a) Assessment of impact on biodiversity (a study of
feralization and crossing ability)
In order to assess the impact of genetically modified
crops on biodiversity, we developed an assessment
method using a transition matrix model based on
population viability in the field. In the 2009 fiscal year,
we tested the validity of the transition matrix model
using wheat, and confirmed that this model generally
reflected the current state of the normal wheat
population.
We surveyed the distribution of rapeseed populations
near Kashima port in Ibaraki Prefecture, and found no
sign that rapeseed plants originating from spilled seeds
were expanding their range by displacing other plants.
In order to verify this, we tested competition between
rapeseed and weeds on a farm. The result of an analysis
of the relationship between changes in the germinating
population and growing population of rapeseed and

environmental factors (e.g. proliferation of other species,
effective temperature for germination ) using a
generalized linear mixed model shows that the
germinating population and growing population were
strongly affected by the proliferation of other species.
(b) Study on co-existence (a study of control of crossing)
A study of potential for crossing between rice
varieties was conducted with a pollen donor plot
(Nihonbare: non-glutinous variety) and a pollen receptor
plot (Heiseimochi: glutinous) which were separated by
the very late-maturing fodder rice (Leaf Star: nonglutinous variety) planted as windbreak. The results
suggested that windbreak planting may reduce the
crossing rate to one-third. A numerical experiment for
assessing the relationship between the position of
windbreak netting and the crossing suppression effect
indicated that windbreak netting placed in the center of
the pollen donor field had a better suppression effect
than netting placed between the pollen donor and pollen
receptor plots, if the area of the pollen donor plot was
small. This is believed to be due to the effect of the fact
that the upwind section also benefited from the wind
velocity being reduced by the windbreak netting.
Placing the windbreak netting at the center of the pollen
donor population reduced wind velocity on not only the
downwind side but the upwind side as well, providing
the most effective suppression of crossing as a result.
B. Determining the structures and functions of agroecosystems and developing management
technologies to elicit the functions of natural
cycles
1) Elucidation and evaluation of the structures and
functions of agro-systems
(1) Understanding the synecological dynamics and
biodiversity in agro-ecosystems
Medium Term Plan:
In order to preserve the biota and its diversity
nurtured by agriculture, we plan to examine the
dynamics of plants, birds, insects, nematodes, and
microbes that live in farmlands and their surrounding
areas to shed light on the impact on the composition of
the species and diversity due to plowing and the use of
chemicals as well as crop diversification and fallowing,
changes in management methods for the surrounding
vegetation and irrigation ponds, as well as variations in
landscape structure of the paddies and their surrounding
areas. Based on the results obtained in the above, we
plan to develop a model to predict the dynamics of
biological population, such as indicator insects, created
by changes in agricultural activities, including land use,

and identify the factors that stabilize the population.
Research Overview:
(a) Development and use of survey information system
and identification of the relationship between
landscape structure and biodiversity
In order to assess the impact of management of rice
paddies and the landscape surrounding the paddies on
the composition and population of aquatic insect
species, we investigated a number of aquatic insect
species and their populations in paddy fields under
different management methods: four sites in Tochigi
Prefecture and two sites in Fukushima Prefecture. The
number of aquatic insect species tended to be larger in
organically controlled/low chemical load paddies than in
the paddies managed by conventional farming methods.
The extent of the difference varied from region to
region. The results of the investigation also indicated the
possibility for skimmer dragonflies (Sympetrum spp., a
major species) to be used as an indicator for the
differences in paddy farming methods. To allow
comparison of the results of investigations similar to
ours on a nationwide basis, we have enabled our Rural
Landscape Information System (RuLIS) to collect and
store site data.
In order to assess the impact of landscape structure
surrounding paddy fields on the habitation of birds, we
extracted spatial scales that affected the spatial
distribution of the birds and also developed a technique
for quantifying trends in changes in bird populations.
We then carried out an analysis using a generalized
linear model and the land use data around the RuLIS
monitoring sites to explain the species richness of bird
groups. As a result, we found that the spatial scale
which was affected by the environmental elements
varied considerably by group as well as by season.
(b) Impact of farming methods and management of
lands surrounding farms on plant communities.
The tea producing areas in the Tokai Region employ
a method of spreading pampas grass in the tea
plantation in an effort to produce better quality tea.
Large areas of grass fields are maintained in the region
as a source for the pampas grass. We surveyed the
vegetation in these grass fields and found that they were
acting as precious semi-natural grasslands in which
many grassland plants and endangered species lived.
The diversity of indigenous plants has been strongly
affected by past events, such as changes in land use,
and management history. Semi-natural grasslands have
declined dramatically in Japan. These semi-natural
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Grass fields for tea production are a precious treasure
trove of secondary nature

substances which regulate the expression of genes in
bacterial groups, such as those of the genus
Burkholderia which break down persistent chlorinated
aromatic substances. We also plan to specify each of
their functions.
Research Overview:
(a) Understanding the functions of bioactive substances
produced by the family Rosaceae

Area of tea plantations: 169.25ha Area of grass fields: 110.97ha

Fig. 3 Distribution of grass fields of tea plantations
The area of the grass fields at the survey site accounts
for 65% of the tea plantations.

grasslands used to account for more than 10% of the
total land area of the country and the decline has led to
many animals and plants dependent on the grasslands
facing extinction. The outcome of our survey should
provide useful insights for long-term maintenance of the
grass fields of tea plantations as a key to ensuring
biodiversity. (See Fig. 3)
In order to understand the impact that farming using
herbicides has on aquatic plants around rice paddies, we
expanded our survey sites to include agricultural
waterways in different landscape structures (i.e. paddy
fields in valley bottoms and on flatlands) in southern
Ibaraki Prefecture and recorded seasonal changes in the
aquatic
plant
population
and
the
herbicide
concentrations. The environmental factors that had the
strongest impact on the plant population in these
waterways were the strength of herbicides and weed
cutting. The strength of herbicides was found to be
especially strongly affecting submerged plants while the
weed cutting affected emergent plants.
(2) Research on semiochemicals
functions of agro-ecosystems

affecting

(b) Understanding the function of semiochemical
substances involved in the proliferation of insects,
such as moths of the family Pyraustinae
Based on the results of crossing tests carried out in
the laboratory and the ecological verification of
individuals collected in fields, we found that fuki-nomeiga
(Ostrinia spp.) and tsuwabuki-nomeiga (Adoxophyes
spp.) were crossing at a high rate. The sex pheromones
of the hybrid individuals showed intermediate
characteristics of the sex pheromones produced by the
two species. This finding suggests that crossing of
different species may reduce the efficacy of pest control
using sex pheromones.

the

Medium Term Plan:
In order to help maintain and enhance the functions
of agro-ecosystems, we plan to identify bioactive
substances produced by plants of the family Rosaceae.
We plan to identify the substances involved in the
interaction of organisms, such as semiochemicals
involved in the proliferation of insects, such as moths of
the family Pyraustinae. And we plan to identify and the
38

Thunberg’s meadowsweet (Spiraea thunbergii) was
selected from a process that had involved more than 100
species of the family Rosaceae by the end of fiscal year
2008. This species indicated that its cis-cinnamoyl
glucosides had an extremely potent plant growth
inhibiting activity, leading us to examine related
compounds. In our examination, we introduced a
substituent to the benzene ring of the cis-cinnamic acid
and analyzed the changes in its activity to understand
the differences in the expression of the activity among
the different positions (ortho, meta or para) of the
substituent. A result of our research led to the discovery
of a compound which showed higher allelopathy than
cis-cinnamic acid (patent pending). As the agent for the
allelopathic activity in a Hardy orchid (Bletilla striata),
which is a ground cover indigenous to Japan, we
isolated militarin and identified its structure.

(c) Clarification of the functions of microorganisms that
decompose biodegradable plastics
A particular mold (Strain 47-9) has a high activity
to break down biodegradable plastics (“bioplastic”). By
clarifying the conditions under which the mold can
steadily produce a large amount of bioplastic-degrading
enzyme, it is now possible to repeat the cultivation of
the same strain more than ten times. The enzyme is
found to maintain its activity at room temperature in

either liquid or freeze-dried powder forms for an extended
period (patent pending). As we started experiments
aimed at commercializing the enzyme, we found that
moisture had a strong influence on the rate of
breakdown.
Offshoots developing from this seed research include
the following:
(d) Solid fermentation method for the production of
bioethanol
We developed on a laboratory scale a new “solid
fermentation method” for bioethanol production. With
this method, low-moisture cellulose-based biomass
which has been stored after harvest is saccharified and
fermented to produce ethanol. It is suggested that, by
using this method, which adds enzymes to saccharify
biomass and yeast for ethanol fermentation, to freshly
harvested grassy material before it is compressed/sealed
in a container like silage, it is possible to produce
bioethanol as well as feed from the entire fodder rice
plant (the entire plant that include panicles, stems, and
leaves).
2) Understanding mechanisms that cause changes in
agro-ecosystems and the development of mitigation
measures against the changes
(1) Prediction of the impact of global environmental
changes on agro-ecosystems and assessment of
the risks to crop production
Medium Term Plan:
In order to make a field-level assessment of the
variations in the yield of rice crops under global
warming conditions or abnormal weather patterns, we
plan to develop a comprehensive paddy ecosystem
response model which includes the conditions relating
to water, soil, rice variety, and farm management. We
plan to develop a simple regional-scale yield model for
the prediction of variations in the yield of rice crop in
Japan and other Asian countries in the middle of the 21
st century from the point of view of the crop yield and
water resources, and develop a technique for a widearea assessment of risk for rice yield reduction on a
regional scale. Based on the results obtained from the
above, we plan to develop scenarios for the prediction
of impact of climate change on food production.
Research Overview:
(a) Impact assessment at a farm level (the development
of a paddy ecosystem response model)
(Outcome ready for practical use: Forced ventilation
tube that enables highly accurate temperature

measurements at low cost)
With respect to the study of genetic variation in
physiological and growth response to temperature and
CO2 concentrations, we analyzed the results of FACE
(Free Air CO2 Enrichment) and chamber tests which
had been carried out to date. We found that there had
been considerable inter-varietal differences among
Koshihikari, Akitakomachi, Akita No. 63, and Takanari
with respect to the yield responses to the CO2 enrichment,
nitrogen utilization rates during photosynthesis under
high CO2 conditions, and reduction of photosynthetic
response.
To further develop and improve our impact
prediction model to reproduce poor ripening due to high
temperatures we developed a simple ripening model
using grain growth period, growth rates, and the time
sequence pattern during the flowering season as a
function of temperature. The ripening model was
verified by using the ripening results obtained under a
wide range of temperature conditions in an
environmentally controlled chamber; the model could
generally reproduce the changes in grain weight
distribution accompanying the rising temperatures. In
addition, we developed a forced ventilation tube which
can measure temperatures at a low cost and high
accuracy as a part of the study.
(b) Impact assessment at a regional scale
(Outcome ready for practical use: Development of a
method for accurate estimation of hourly amounts of
insolation and the construction of a dataset covering
the entire country)
Using the model-coupled crop–weather database
(MeteoCrop DB), which is a product of the FY2007
project, we analyzed the impact of meteorological
conditions during the summer of 2009 on the rice crop.
We found that the crop had been reduced in the Sea of
Japan side of the main island of Honshu, where sunlight
was especially low, and that the crop was poor because
of cold weather damage in Hokkaido, which suffered
unseasonably low temperatures in July in addition to
low levels of sunshine. Unlike cool summer damage in
the past, the year 2009 saw a summer of record low
levels of sunshine without cooler temperatures. An
analysis of crops in such a year is important for
assessing the impact of future climate change, including
global warming. As part of this research project, we
have developed a method for the accurate measurement
of hourly insolation, which is being prepared for
publication as a dataset. (See Fig. 4)
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Development of a method for the accurate estimation of hourly insolation and the construction of dataset
covering the whole of Japan
Insolation is one of the most important meteorological elements for crop growth. However, only 67 groundbased meteorological observation stations across the country collect insolation data. In order to improve data
collection, we developed a method of estimating hourly insolation with a high degree of accuracy using the
hourly sunshine data measured at a number of locations, and constructed a dataset for hourly insolation for all
AMEDAS observation points across Japan for 1991 onward. This allows an accurate assessment of the crop
production environment by region.

S: Estimated insolation (hourly integration); S0: Solar irradiance at the upper limit of the atmosphere;
n: measured sunshine hours (0–60 minutes); N: Possible duration of sunshine (0–60 minutes);
h: Solar elevation angle (0 to π/2); A1 – A6: Factors dependent on daily precipitation, presence of snow
cover, and sunshine hours (cumulative daily value and values 1 hour before and after the datum).
(Note) If the air pollution and amounts of water vapor are to be considered, use solar irradiance value on
fair day (Sf) instead of S0.

Fig. 4 Comparison of estimated and measured insolation in Sapporo, Matsumoto, and Naha
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(2) Understanding the effects of agricultural
activities on carbon and nutrient cycles
Medium Term Plan:
In order to help solve regional and global
environmental problems relating to agriculture-derived
greenhouse gases (GHGs) and nitrogen emissions, we
plan to specify the impact of agricultural activities on
material circulation, and establish load reduction
measures. With respect to GHGs, we plan to
quantitatively assess the effectiveness of GHG emission
control through improved cultivation and soil
management practices and propose efficient load
reduction techniques and systems by. At the same time,
by making effective use of soil-related databases, we
plan to verify and improve our model that describes the
dynamics of carbon in soil and predict changes in soil
carbon accumulation in the soil of crop lands in Japan
that might occur during climate change and under
different management practices. We plan to estimate the
nitrogen stocks and flows in food production and
imports/exports based on a dynamic model of acidifying
substances and statistical data to shed light on and make
future predictions of wide-area circulation and
environmental loads of nitrogen on a catchment- or
nation-wide scale in East Asia. On a catchment level,
we plan to shed light on the dynamics of nutrient
runoff, such as nitrate-nitrogen and phosphorus, into the
pedosphere which includes shallow groundwater, and
develop a technique for the assessment of vulnerability
to water pollution.
Research Overview:
1. Quantitative assessment of comprehensive global
warming mitigation measures, including suppression
of greenhouse gas emissions and accumulation of
carbon in the soil
(a) Estimation of greenhouse gas emissions from
farmlands and quantitative assessment of reduction
techniques
(Outcome ready for practical use: Estimation of
methane emissions from paddy fields around the
world and their potential reduction)
Paddy fields are a significant man-made source of
the greenhouse gas methane. The IPCC Guidelines used
by governments around the world for the calculation of
their GHG emissions were revised in 2006. The
outcomes of NIAES research projects have been
reflected in the revised Guidelines to make the

calculation of methane emissions from paddy fields
more accurate. Using this method and world statistical
data for paddy farming, we calculated the methane
emissions from paddy fields around world to be 25.6
million tonnes. We also found that the introduction of
intermittent irrigation and improved management of rice
straw could each reduce methane emissions by 4.1
million tonnes. This outcome should make a large
contribution to the reassessment of the impact of
methane emissions from paddy fields on global
warming as well as to the development of rice farming
techniques which mitigate global warming.
For a statistical analysis, we collected values from
data in literature on farm experiments relating to
techniques for the reduction of nitrous oxide emitted
from farmlands. The results of the analysis indicated
that the average reductions by those techniques relative
to customary fertilizers were 38% for fertilizers with an
added nitrification inhibitor and 35% for coated
fertilizers. This study is the world’s first quantitative
assessment of the total reduction potential for nitrous
oxide from farmlands.
(b) Wide-area assessment of dynamic model for soil
organics, and nationwide estimation of changes in
carbon accumulation in soil
We applied the Rothamsted Carbon Model (RothC)
developed for the calculation of carbon dynamics in soil
to the entire crop lands of Japan at a 1-km resolution
level, and estimated the effectiveness for soil carbon
accumulation on a national scale by means of
hypothetical scenarios including the use of compost and
double-cropping to increase the amount of crop residues
incorporated into the soil. First, we prepared two
realistic scenarios (“as is” and mitigation scenarios) for
organic matter input during the period between 1970
and 2020 for each prefecture and land classification, and
organized carbon input data by land use and prefecture
for each of the scenarios. Each 1-km grid cell is
represented by the soil or land classification accounting
for the largest area in the grid cell. In order to increase
the accuracy of the spatial resolution, we improved the
1-km mesh to make it usable for input into the model
by dividing the grid cells into smaller sections by a
combination of soil and land classification. These
studies are important for the development of an accurate
national estimation of changes in carbon deposits in
Japanese crop lands based on realistic scenarios. (See
Fig. 5)
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National estimation of effects of organic fertilizers on
carbon accumulation in farm soil

moist soil, such as areas near rivers and lakes) showed a
marked decrease in the concentrations regardless of the
region.
C. Basic research to help elucidate the functions of
agro-ecosystems
1) Long-term monitoring of the environment in
relation to agriculture
(1) Long-term monitoring of the agricultural environment
and development of simple and accurate methods
for analysis

Fig. 5 Method for nationwide calculation at a 1-km
resolution level
Three RothC models (paddy fields, andosol fields, and
non-andosol fields) are used for the calculation of
carbon accumulation in each 1-km grid cell. The results
are aggregated for the calculation of a national value.

2. Development of techniques for assessment of water
pollution risks based on the knowledge gained of
efflux dynamics of nutrients from soil to water
(a) Assessment of environmental vulnerability to
groundwater pollution by nitrate-nitrogen
In order to assess the environmental vulnerability to
water pollution by nitrate-nitrogen (vulnerability to
water pollution due to differences in climate,
topography and soil factors), we developed a model and
predicted the concentration and volume of groundwater
efflux of nitrate-nitrogen under normal farming
conditions and the effect of changes in annual
precipitation on them for 104 sites in the Kasumigaura
basin having different soil and topographical conditions.
By supplementing the resulting values with the areal
distributions of nitrate-nitrogen concentrations in
groundwater predicted after taking into consideration the
reductions in the concentration in each different soil
type through the denitrification during underground flow
or in waterfront areas, we were able to map the
environmental areas vulnerable to groundwater pollution
by nitrate-nitrogen. Groundwater concentrations of
nitrate-nitrogen tended to be low in areas of lightcolored andosol in which organic content concentration
is low and on the Rokko Plateau where the water table
is relatively deep. The waterfront areas (i.e. areas of
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Medium Term Plan:
For early detection of changes in agro-environmental
resources, we plan to carry out a long-term monitoring
of baseline parameters in agro-ecosystems, such as
physical environments, GHG flux including carbon
dioxide and methane, as well as 137Cs and 210Pb levels
in crops and soil. We plan to develop a method for
analysis of trace chemicals, such as organoarsenic
compounds found in crops and the environment, and
develop a simple and accurate technique for
measurement for use in monitoring.
Research Overview:
1. Advanced technologies for detection and monitoring
of changes in the physical environment and gas
fluxes relating to global warming
(a) Monitoring of greenhouse gas flux
We continued our monitoring activities at the
existing flux observation sites in collaboration with
other research institutions inside and outside Japan.
Overall, new data collection progressed generally well
during the year 2009.
Harvesting and incinerating crop residues is widely
practiced in the rice-wheat double-cropping regions. We
surveyed the carbon outflow from this practice as it is
important for the assessment of carbon balance in
ecosystems and analyses using a carbon dynamics
model, and we estimated the carbon balance, including
elements other than these gas fluxes, at both singlecropping and double-cropping paddy fields. A
comparison of annual CO2 balance showed that the
difference between the single-cropping and doublecropping paddy fields was more evident with total
photosynthesis than with ecological respiration (i.e.
amounts produced by respiration of plants and
breakdown of organic matter), with total photosynthesis
accounting for most of the differences in net CO2
sequestration (net ecological production; NEP) among
the sites. At the single-cropping paddy fields, about a
half of the planting season NEP flowed out during

harvest, with the remainder returning to the atmosphere
through the breakdown of organic matter during the
fallow period. As a result, the balance was at near
equilibrium. In the double-cropping paddy fields, on the
other hand, the NEP during two planting cycles was 1.5
to 1.7 times that of the single-cropping paddy fields, but
due to the incineration of harvest residues, there was
little difference in the amount which was plowed into
soil.
We improved the method of filling in missing values
in the process of separating observed CO2 flux into total
photosynthesis and ecological respiration. We also
developed software for online flux monitoring. This
software is capable of quickly evaluating the CO2
absorption and water consumption by farms. It should
be useful for network-based monitoring of crop growth
and soil moisture management.
2. Long-term monitoring of radioactive substances in
crops and soil, and the development of a simple and
accurate method for measuring trace chemical
substances
(a) Long-term monitoring of radioactive substances in
the agricultural environment
(Outcome ready for practical use: Publication on
the Internet of the analytical database of artificial
radionuclides (90Sr, 137CS) in key grains and farm soil
published)
We have been monitoring artificial radionuclides on
a nationwide basis since the 1950s. The purpose of this
monitoring is to understand the accumulation and
persistence in crops and soil, as well as a degree of
transition from soil to crops, of radioactive substances
which have been released into the environment from
nuclear weapons testing and nuclear reactor accidents.
Based on monitoring at fixed-point radioactivity
observation farms across Japan, we have developed a
database of the concentrations of radioactive strontium
(90Sr) and radioactive cesium (137Cs) in rice and wheat
and in the soil in which they were grown. The database
has been published on the Internet. This monitoring
information allows us to trace historical changes in the
event of trouble, and is important for preparing a
response for unforeseen situations.
As part of the procedures to take over the analysis
of radioactivity in relation to livestock, we performed a
crosscheck analysis of 90Sr in milk samples with the
National Institute of Livestock and Grassland Science.
The correlation coefficient obtained from this analysis
was more than 0.99.
(b) Development of a simple method for accurate

analysis of trace chemical substances in the
agricultural environment
(Outcome ready for practical use: Manual for
analysis of toxic organic chemical substances in
water)
We developed a GC/MS-based analytical method by
which it is simple and quick to extract and refine oxon
analogs of organophosphate agrochemicals (10 analogs).
The analogs are in high demand for trace analysis of
organophosphate agrochemicals in water systems. This
study, together with the development in the fiscal year
2008 of multi-component analysis of persistent organic
pollutants (POPs), has been carried out as part of a twoyear international joint study for the development of
efficient method for trace analysis of toxic chemical
substances in water (e.g. agrochemicals, pharmaceuticals,
and hormones). Other participants are: Orange Country
Water District (OCWD) in the United States,
Technology Center for Water (TZW) of Germany, and
Korea Water Resource Corporation (K Water) and the
National Institute of Environmental Research (NIER) of
the Republic of Korea. The outcomes of the four-nation
joint research project have been published worldwide as
an analytical manual in the English language.
Researchers in related fields should find the outcome of
this study useful. (See Figs. 6 and 7)
2) Collection, preserving, and digital archiving of
environmental resources
(1) Development of agro-environmental resources
inventory and methods for its utilization
Medium Term Plan:
For the comprehensive assessment of the agricultural
environment, we plan to develop techniques for
analyzing remote sensing data, such as microwave
measurements and MODIS (moderate resolution
imaging spectroradiometer) measurements. At the same
time, we plan to use a geographical information system
(GIS) to develop new methods of identifying
agricultural land use and habitat indicators. We plan to
develop techniques for linking individual databases to
the common GIS platform as well as a registration and
collection system for new information to assist in the
development of agro-environmental indicators. We plan
to enhance the individual environmental resource
databases, and propose a soil classification system that
includes functional assessment of soil in deeper layers,
and construct a comprehensive soil database for both
crop lands and non-croplands. For efficient use of
inventory data, we plan to develop fundamental
statistical methods as well as techniques to graphically
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Manual for analysis of toxic organic chemicals in water

Cover of Volume 2

Fig. 6 Cover and table of contents of Volume 2 of the
Manual
The manual explains in plain language the methods for
trace analyses of organophosphate agrochemicals,
short-chain chlorinated paraffins, polychlorinated
naphthalenes, and pharmaceuticals, all of which require
urgent attention in society.

Fig. 7 Oxon analogs of organophosphate agrochemicals
The manual includes structural expressions, molecular
weights, chemical names, and CAS numbers, making
the properties of the chemical substances to be
analyzed easily understood.

depict the results. We plan to cooperate with the
National Institute of Agrobiological Sciences in its gene
bank project by acting as a sub-bank.

provided us with a possibility for extracting only the
rice paddies from data for a single time period. In
addition, we produced a historical map of the
distribution of rice paddies in Heilongjiang Province of
China, where land use has changed significantly, using
time series data in the archive of high-resolution
satellite images.

Research Overview:
1. Digitalization and use of agro-environmental
resources based on remote sensing/GIS systems
(a) Development of remote sensing/GIS techniques for
the extraction and assessment of agro-ecosystem
information
We developed a simple system for the field
measurements of multi-spectral images in several visible
/near-infrared frequencies which can be used for growth
monitoring on a community scale.
Based on a hyper-spectral analysis, we found an
accurate and highly versatile index for assessing the
nitrogen content of a community. We also found a close
relationship between the backscatter signals detected by
the new X-band SAR satellite and the panicle weight of
rice. This finding provided us with the possibility of
developing a means for direct yield assessment.
Application of a scatter component analysis model to all
polarization data from the new C-band SAR satellite
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(b) Development of spatial structure indicators for
assessment of biological habitats
In order to assess the spatial structural characteristics
of land-use distribution and the configuration of land
classifications from the point of view of their functions
as biological habitats, we have established a technique
(the cumulative cost method) for assessing habitat
continuity which takes into consideration the mosaic
nature of land use by using the cumulative cost index,
an indicator of the difficulty of migration of organisms.
Taking regions at different scales, we developed a
cumulative cost map for deciduous forests where forest
life forms were assumed to live, and another for waters
assumed to be the habitat for the aquatic life and water
birds. This technique makes it possible to visualize the

habitat continuity under a variety of conditions. By
partitioning paddy fields throughout the whole of the
Kanto region into 100-m strips, and comparing the
gradient, amount of open sky, and the proximity to
forest lands, we identified the distribution of valleybottom paddy field landscapes, the conditions of their
location, and the risk of their disappearance.
2. Construction of comprehensive inventory and
development of its usage
(a) Construction and public release of a cropland
information system
(Outcome ready for practical use: Construction and
publication of Internet-based farm soil information
system)
We produced a new farm soil map which
corresponded to land use in 2001. We then
systematically organized the information relating to farm
soil across the country into an Internet-based system.
The system has been available for viewing since April
2010 (http://www.niaes.affrc.go.jp/). This system
contains digital farm soil maps (1:50,000), explanations
of various soil types, and photographs of soils as well
as schematic depictions (as reference for soil
description), and instructions for recording crosssectional descriptions which are necessary for field soil
surveys and physiochemical analysis data (the standard
soil cross-section database covers 7,115 survey locations
across the country). This system is available to all. The
soil maps should be useful for activities in both
agricultural production and regional environment,
including an assessment of farm soil for agricultural
productivity and the ability to store carbon as well as
water purification function. The standard soil crosssection database is useful for an assessment of the
multiple functions of soil, as a tool for soil science
education at universities, or as a support tool for soil
survey projects.
(b) Draft development
classification system

of

a

comprehensive

soil

In order to develop a draft proposal for a
comprehensive soil classification system, a working
group has been established with eleven researchers from
outside NIAES (five from universities and six from the
National Agriculture and Food Research Organization
(NARO)) and six researchers from NIAES. Under the
basic guideline that a draft comprehensive soil
classification system should be developed through the
amalgamation of the Crop Land Soil Classification (3rd
edition, 1995) and the “Unified Soil Classification

System for Japan – Second Proposal” (2002), the
working group discussed and developed a first
preliminary draft consisting of the diagnostic horizons,
differentiating characteristics, and identification keys.
(c) Development of a database for the calculation of
nitrogen and phosphate balances in prefectural
farmlands
As nitrogen and phosphate balances in the Japanese
farmlands are the fourth highest and the highest
respectively among the OECD members, Japan needs to
improve these balances by gaining knowledge of
changes taking place over time, regional variations, and
characteristics of various crops or livestock species. For
this purpose, we calculated the nitrogen and phosphate
balances every 5 years from 1985 to 2005 by prefecture,
crop, and livestock species and constructed a database.
The calculations were based on study results relating to
manure management, amount of fertilizer production,
and agricultural statistics relating to crop and livestock
production. We also carried out an analysis using this
database, and found that, although the overall balances
are declining in Japan, the nitrogen balance in
vegetables was excessive and unutilized livestock dung
was increasing. This outcome may be used to improve
the nitrogen/phosphate balances in the Japanese
agricultural sector by designating the database as one of
the agricultural environment risk indicators. The
database will also be useful for estimating nitrous oxide
generation by prefecture or improvements in water
quality of groundwater, rivers, and lakes.
(d) Expansion of insect inventory
The “Mitsuhashi Notes” are a precious set of
reference materials which cover almost all of the
literature relating to entomological studies in Japan from
the Meiji period to the late 1940s. From 135 books in
this collection, we obtained 19,992 images of
Coleoptera, a group that include numerous pests and
beneficial insects and are especially relevant to
agricultural and forestry sciences. We have made them
available to the general public for viewing. This
database will be a valuable source of information for
those searching for literature on past Coleoptera events,
including the distribution of various species, occurrence
of pest species, and the use of beneficial species.
With respect to Asian moths, we made available to
the general public type specimens from the Sugi Shigeo
collection, one of the most prominent collections in
Japan. It is now possible to browse images of a total of
379 specimens, including 178 type specimens, and their
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species names, label data, and literature information . A
type specimen is a single specimen which is designated
at the time of reporting of a new species, and is
recommended for management by an appropriate
research organization under the International Code of
Zoological Nomenclature (ICZN). This collection has
been recently donated by Mr. Shigeo Sugi, and is
expected to be used in taxonomical studies for an
assessment of invasive pests and biodiversity.
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(e) Gene bank project
Based on the 2009 Project Plan, twenty new MAFF
registered strains and 420 properties were registered
with the bacterial gene bank. A new line (Bemisia
tabaci; Biotype Q) was introduced to the insect gene
bank for which we carried out characteristics
evaluations for nine items on two species.

Plans and Results of Research Projects with External Competitive Funding
1. Screening of Allelochemicals and Development
of Novel Bioactive Chemicals

2. Strategic Rainfed Rice Cultivation
Mitigating Greenhouse Gas Emissions

for

This research was accepted and started in 2008. It
will continue for 5 years with support from the
“Promotion of Basic Research Activities for Innovative
Biosciences” program under the auspices of BRAIN
( Bio-oriented Technology Research Advancement
Institution).
Allelopathy is a biological phenomenon by which an
organism produces biochemicals that influence the
growth, survival, and reproduction of other organisms.
These bioactive chemicals are known as allelochemicals.
Allelochemicals are a subset of secondary metabolites
not necessary for primary metabolism (i.e. growth,
development, and reproduction) in organisms. However,
it has recently become recognized that these allelochemicals might play an important role in plant defense
or mutual communication for survival (allelopathy
hypothesis).
There has only been one good example of the
discovery of an allelochemical (leptospermone) leading
to the development of a major class of herbicide
(dubbed triketones by the American company that
developed it). There are examples of allelopathic cover
crops (such as velvet bean [Mucuna pruriens] and hairy
vetch [Vicia villosa], research into which originated at
NIAES) being used for weed management in other
crops, as well as other cultural methods employing
allelopathy. Our final goal is to 1) find novel agrochemicals derived from allelochemicals, and 2) find and
utilize novel allelopathic cover crops for agriculture.
We will screen novel allelochemicals already
contained in our database, and we will perform further
screening of allelochemicals from around the world. We
have already screened 4000 species of plants and have
found some potent candidates. To discover phytotoxins
and allelochemicals for use in pest management and to
provide fundamental information on the modes of
action, our project also includes the biosynthesis of
natural bioactive chemicals and studies of the
relationships between their structures and activities.
Through cooperation with synthetic chemists, we will
attempt the organic synthesis of chemical analogs and
will try to determine the relationships between chemical
structure and allelopathic activity.

Rainfed rice fields in Southeast Asian countries are
characterized by low productivity. On the other hand,
these fields are recognized as an important source of
atmospheric greenhouse gases (GHG), especially methane.
Therefore, from the points of view of sustainable
development and environmental conservation, improved
methods of utilizing land and managing rainfed rice
fields need to be developed.
A 3-year research project entitled “Strategic Rainfed
Rice Cultivation for Mitigating GHG Emissions” was
launched in July 2009 as a component of the project
“Scenario Planning of Low Carbon Emission Energy
System in Thailand,” which is funded by the AsiaAfrica Science and Technology Strategic Cooperation
Promotion Program from the Special Coordination
Funds for Promoting Science and Technology, Ministry
of Education, Culture, Sports, Science, and Technology
(MEXT).
The research project is investigating the effect on the
net emissions of GHG that results from introducing a
rotation of upland crops in the fallow period of rainfed
rice. A portion of the harvested crop or their residues is
utilized for bio-energy production. The effect of rotation
system on mitigating GHG emissions is being
quantitatively evaluated. This research is mostly being
done in Thailand.
In 2009, the first year of the project, researchers
from the National Institute for Agro-Environmental
Science (NIAES) and the Joint Graduate School of
Energy and Environment (JGSEE) at King Mongkut’s
University of Technology, Thonburi, discussed the
preparation of field experiments and the GHG
monitoring systems. As a result of these discussions, a
field experiment started in January 2010 at Ratchaburi,
Thailand. In 2010, parts of the area were converted to
experimental plots. There are four treatments: control
(no cultivation), lowland rice, corn, and sweet sorghum.
Cultivation and collection of data began in January
2010. GHG emissions and soil carbon have been
measured since then. In the second crop, rotations
between lowland rice and corn and between lowland
rice and sorghum will be used to investigate the effects
of such cultivation practices on GHGs and soil carbon
sequestration. Additional plots will be established from
May 2010 to study the effects of manure and biochar
application on soil carbon and greenhouse gas
emissions.
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Field experiments at the Ratchaburi site will
continue, and monitoring data on soil carbon change
and GHG emissions will be collected for different crop
rotation systems. The data will be compiled and the net
GHG emissions will be evaluated by life-cycle
assessment for each cultivation system.

3. Multi-site Monitoring of Heat Stresses and
Micrometeorological Conditions in Rice Plant
Communities under Various Climates in the
“Multilateral Research Exchange Project for
Securing Food and Agriculture,” funded by the
Ministry of Agriculture, Forestry, and Fisheries
Rice yield can be reduced substantially when a crop
is exposed to excessive heat, which will likely occur
more frequently under future climates. However, despite
much effort to determine temperature responses in
closed environments, the magnitudes of yield losses
under open-field conditions are still difficult to predict.
To better understand heat stresses in the field, we need
to determine the thermal conditions in the rice canopy,
which can differ greatly from air temperature depending
on other environmental factors. We have initiated a
research project aiming to establish a network for
monitoring the thermal environments of the rice canopy
in paddy fields in various rice growing regions. The
data thus collected will help to bridge the gap between
chamber experiments and open-field measurements and
allow us to better assess the potential impacts of climate
change on rice production. As a part of this project, we
hosted an international workshop on “Crop Production
under Heat Stress,” from 5 to 9 October 2009 in
Tsukuba. The workshop, which attracted about 100
participants from 11 countries, was a forum to exchange
information on the current status of heat stress in rice
and to discuss methodologies for monitoring heat stress
in the open field. The proceedings of the workshop are
available online at http://www.niaes.affrc.go.jp/marco/
marco2009/ws2proc.pdf.
We have also developed a stand-alone, forcedventilation radiation shelter for monitoring air
temperature and relative humidity in the rice canopy,
utilizing a solar-powered ventilator equipped with
rechargeable batteries. On sunny days, the ventilating
airflow around the sensor is maintained at around 3 m/s,
cooling both the sensor and the shields and thus
minimizing error. We used these systems to measure
temperature and humidity in the fields of the monitoring
sites in China, India, Myanmar, the Philippines, and Sri
Lanka. The susceptibility of these regions to climate
change can be characterized by analyzing the
relationship between above- and within-canopy thermal
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conditions at each site and across sites.
The project is an opportunity to improve the
capacity of research in the area of agricultural
meteorology, which is extremely important in studies of
the impacts of climate change and our adaptation to it.
The activities of this project will help detect signs of
impact arising from climate change in various ricegrowing regions around the world, and the information
we gather will be shared with the international scientific
community.

4. Assessment and Development of Mitigation and
Adaptation Techniques to Global Warming in
the Sectors of Agriculture, Forestry, and
Fisheries
The Fourth Assessment Report (AR4) of the
Intergovernmental Panel on Climate Change (IPCC)
stated in its summary that “Warming of the climate
system is unequivocal” and that “Most of the observed
increase in global average temperatures since the mid-20
th century is very likely due to the observed increase in
anthropogenic GHG [greenhouse gas] concentrations.”
Under the Kyoto Protocol, 37 industrialized countries,
including Japan, have committed themselves to reducing
their emissions of GHGs.
In consequence, we need to develop techniques to
reduce emissions of GHGs and adapt to climate change
in the sectors of agriculture, forestry, and fisheries. Over
the period from FY2006 to FY2009, NIAES has been
promoting and conducting a research project on
“Assessment and Development of Mitigation and
Adaptation Techniques to Global Warming in the
Sectors of Agriculture, Forestry, and Fisheries,” with the
support of a Grant-in-Aid from the Ministry of
Agriculture, Forestry, and Fisheries of Japan. NIAES
has been managing the 94 subjects of the project and
supervising project activities at 7 national institutes, 24
universities, 38 prefectural institutes, and 3 private
institutes.
The main results of the project concerning NIAES
are:
(1) Development of an agro-ecosystem carbon cycle
model: The initial values and parameters of the
model were determined by monitoring GHG flux
in fields. The soil carbon content of Japanese
farmland and amounts of plant residue or compost
applied to farmland were estimated. The amount of
carbon sequestration was predicted with the Roth C
model for a number of scenarios involving different
supplies of compost and changing land-use patterns
in Japan.
(2) Development of mitigation techniques: Lifecycle

assessment of GHG emission revealed that
alternating land usage between dry and flooded
conditions, using minimum tillage, and supplying
compost are effective means for reducing GHG
emissions and increasing carbon sequestration. An
improved Denitrification–Decomposition (DNDC)
model was able to effectively assess the efficacy of
rice field straw and fertilizer management methods
in reducing CH4 emissions over a wide area, and
the results of the model were verified with
experimental data.
(3) Evaluation of impact of global warming on
agriculture: Rice yield increased by 20% at a rice
free-air CO2 enrichment (FACE) site (+200 ppm)
under elevated water and soil temperatures (+2 °C).
We developed a comprehensive rice field ecosystem
response model that includes soil water
temperature, soil properties, rice cultivars, and
cultivation management conditions. Through this
model we can assess the changes in rice growth,
yield, and quality that arise under different
scenarios of global warming and field management
techniques.

5. Early detection and prediction of climate
warming from long-term monitoring of alpine
ecosystems on the Tibetan Plateau
The Qinghai-Tibetan Plateau is the highest plateau
on Earth. Global warming and its impacts on
ecosystems are likely more prominent at higher
altitudes, and recent studies have provided evidences
that the plateau is very sensitive to global warming.
Because the alpine grassland ecosystem on the plateau
is ecologically fragile and vulnerable to external
changes, it is expected to show a more conspicuous
response to global warming than grassland ecosystems
of lower elevations at similar latitudes. The high
elevation of the Qinghai-Tibetan plateau may provide us
with a very important early warning system for
understanding processes of climate change on both the
regional and global scales. Over the period from FY
2005 to FY2009, NIAES and the National Institute for
Environmental Studies conducted a research project
entitled “Early detection and prediction of climate
warming from long-term monitoring of alpine
ecosystems on the Tibetan Plateau,” with the support of
a Grant-in-Aid from the Ministry of Environment of
Japan. The objectives of the study were to: (1) measure
and examine climatic changes in typical alpine
ecosystems of the Qinghai-Tibetan plateau, paying
particular attention to changes in temperature at
different altitudes through long-term observations

conducted along two vertical, 1200-m transects; (2)
monitor and analyze, through long-term observations,
the ecological responses of the alpine grassland
ecosystems at different altitudes, from ecological
hierarchies arising from genetic structure and functions
through to ecosystem functions; and (3) develop a
model aiming at the early detection and prediction of
global warming using the data from meteorological
observations and current monitoring. NIAES was mainly
responsible for the first of these objectives. To observe
current climatic changes in the typical alpine ecosystems
of the Qinghai-Tibetan plateau, we established two
meteorological observation systems along two vertical
transects, one at Dongxiong in the center of the plateau
and another at Haibei in the north-eastern area. At the
Haibei site we set six observatories along a transact
from 3200 to 4400 m asl, and at the Dongxiong site we
set 10 observatories along a transact from 4300 m to
5500 m asl to measure air temperature, air moisture,
soil temperature, and soil water content at different
depths. At each site, we set up a central meteorological
observation system to monitor energy balances and all
the other meteorological elements.
Our observations showed that in summer the lapse
rate, the rate of decrease with height for air temperature
along each transect was uniform at about 0.69 °C/100
m. However, in winter, because of the presence of a
temperature inversion layer almost every day, there was
a much lower lapse rate of about 0.09 °C/100 m in the
lower section of each transect and a relatively large
lapse rate of about 0.9 °C/100 m in the higher section.
Precipitation data showed that there was a maximum
precipitation belt in the middle section of each transect,
with the amount of precipitation about twice that in the
lower section. A horizontal grass line—the upper
altitudinal boundary for the belt of closed alpine
vegetation — passes through each transect. Even though
the difference in altitude between the grass lines in the
two transects is about 1000 m, our 4 years of observations show that the climate around the lines is almost
the same during the growing season. This means that
the grass line is controlled mainly by climate, and a
change in the grass line would indicate a long-term
change in climate.

6. Comparative study of nitrogen cycling and its
impact on water quality in agricultural
watersheds in Japan and China
A Strategic Japan-China Joint Research Project
entitled “Comparative study of nitrogen cycling and its
impact on water quality in agricultural watersheds in
Japan and China” was conducted from December 2006
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Research Overview in 2009
to March 2010 as a Strategic International Cooperative
Program jointly sponsored by the Japan Science and
Technology Agency (JST) and the Ministry of Science
and Technology, China (MOST). The respective leading
Japanese and Chinese institutes were the National
Institute for Agro-Environmental Science (NIAES) and
the Institute of Soil Science of the Chinese Academy of
Sciences. The following Japanese institutes and
universities also participated: the National Institute for
Livestock and Grassland Science, Tohoku University,
Hokkaido University, and Tokyo University of
Agriculture and Technology.
The objectives of this study were to compare
commonalities and differences in the characteristics of
nitrogen cycling in typical Japanese and Chinese
watersheds; to develop a new method to assess and
predict the impact of non-point source nitrogen
pollution on water quality; and to find mitigation
options for agricultural non-point-source nitrogen
pollution. To analyze the nitrogen budget and its
relation to nitrogen discharged from agroecosystems to
rivers, we conducted watershed-scale analyses in two
watersheds in Japan and one in China. The study sites
in Japan were the Shibetsu River watershed (SRW) in
Hokkaido and the Upper Naka River watershed
(UNRW) in Tochigi prefecture, and that in China was
the Jurong Reservoir watershed (JRW) in Jiangsu
province. The respective total areas of the watershed
were 685, 1299, and 46 km2, and the respective
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percentages of agricultural land use were 51%, 21%,
and 55%. The main agricultural land use in SRW is
grassland, whereas that in UNRW and JRW is cropland,
with 11% and 31%, respectively, occupied by paddy
fields.
The nitrogen inputs and outputs in the three
watersheds were calculated for major land uses on the
basis of statistics and actual measurements. Fodder
crops in UNRW had the highest input of nitrogen (446
kg-N ha–1 year–1), followed by paddy rice in JRW (418
kg-N ha–1 year–1). The output from agricultural land
uses ranged from 37 to 213 kg-N ha–1 year–1, resulting
in a farmland nitrogen surplus of 32, 145, and 390 kg-N
ha–1 year–1, for SRW, UNRW, and JRW, respectively. All
watersheds exported food and imported feed, indicating
the strong influence of livestock husbandry on regionalscale nitrogen flows. The proportion of discharged
nitrogen from agroecosystems to rivers relative to net
anthropogenic nitrogen input was calculated to be 21%,
23%, and 1.2% for SRW, UNRW, and JRW,
respectively. It was suggested that the slow-flowing,
comparatively shallow nature of the rivers in JRW, as
well as the area’s warmer climate, increased
denitrification and resulted in a lower proportion of
discharged nitrogen.
The results of the project were rated very highly in
the final evaluation by the JST and MOST. As a
consequence, it was decided that the project would be
extended another 3 years for further research.

Invitations, Training and Information Events
Symposia and Workshops
Conferences, Workshops, and Research Meetings
Title

Place

Date

Participants

Tokyo

10 Sep 09

172

Symposium 2009
Development of soil biodiversity analysis system with
environmental DNA

The recent status of soil biodiversity analyses using eDNA and the construction of the ‘eDNA Database for
Agricultural Soils’ (eDDASs) were presented. The potential of these technologies in the assessment of soil
microorganisms in various arable fields was discussed.
MARCO Symposium
Challenges for Agro-Environmental Research in Monsoon Asia

Tsukuba

5-7 Oct 09

445

After the keynote lecture, agricultural and environmental issues in monsoon Asia were comprehensively
presented in the plenary session. Next, during the workshops, several issues, such as heavy metals, heat stress,
natural plant resources, agro-ecosystems and their relationships with biodiversity, and techniques of
metagenomic analysis, were discussed.
2009 International Seminar on Pesticide and Persistent Organic
Pollutants(POPs) Residues in the Environments and their
Effects on Food Safety in association with MARCO

Taiwan

26-30 Oct 09

57

The current status of contamination by POPs in the ASPAC region, analytical methods, mitigation technologies
to minimize residual POPs in soil and foods, and recommended standards and appropriate uses of chemical
pesticides on Asian intensive small-scale farms were reviewed and discussed.
Research Presentation, “Global Warming on Agriculture,
Forestry and Fisheries − Present and Future of Environment or
Food Production”

Tokyo

5 Nov 09

341

The purpose of this oral and poster presentation was to inform farmers, governmental officials, consumers, and
students of the results of the research project entitled “Assessment and Development of Mitigation and
Adaptation Techniques for Global Warming in the Sectors of Agriculture, Forestry, and Fisheries.”
The 2nd symposium of the research project “Selection of
functional biodiversity indicators and development of
assessment methods”

Tokyo

18 Nov 09

206

After the keynote speech, entitled “Agricultural and environmental policy in the EU,” by Prof. M. Shobayashi of
Gakushuin Women’s College, an outline of the project and details of some research topics were presented.
Many specimens of insects and spiders selected as indicators, and the equipment used to collect them, were
displayed in the poster session.
The first New Genome Symposium: Information Exchanges
among Project Members , Researchers of Prefecture’s Institutes
and so on.

Tokyo

4 Dec 09

165

The research project was summarized, and the research outcomes of the project were presented and discussed
with regard to the administrative techniques necessary to secure safety in the industrial use of GMOs.
The 2th New Genome Symposium: The Situation of R&D and
Commercialization of GM Crops in China

Tokyo

21 Jan 10

165

Leading research on GMOs and systems to regulate GMOs in China were first presented; then, information
about research trends in China and Japan regarding systems of regulation of GMO crops was exchanged.
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Invitations, Training and Information Events
Title

Place

Date

Participants

Tokyo

10 Feb 10

95

Symposium 2009
The 3th New Genome Symposium: Perspective of the
coexistence of conventional crops with GM crops in EU

Research outcomes and information about trends in EU research on regulatory systems for GMO crops were
first presented; the issue of conventional crops coexisting with GMO crops was then discussed.
Seminar
NIAES Open Seminar: Status and perspective of the study on
intellectual property in the field of Agro-biology: New strategy
as a portal site for GBIF and biodiversity information.

Tsukuba

13 July 09

130

The objectives and current status of the GBIF (Global Biodiversity Information Facility) were presented; then,
many examples of intellectual property owned by NIAES (National Institute for Agro-Environmental Sciences),
NIAS (National Institute of Agrobiological Sciences), and NCSS (National Center of Seeds and Seedlings) were
presented and their effective uses discussed.
NIAES Open Seminar in Shiga − Consideration of global
warming and water in agricultural environment −

Shiga

17 Nov 09

77

Examples of the latest research in topics such as global warming and water in agricultural environments were
presented by the Shiga Prefecture Agricultural Technology Promotion Center and NIAES to promote
cooperation in future research.
Research Meeting
Associated Seminar of Ninth Seminar on Organic Chemical
Studies and 26th Research Meeting on Pesticides: Impact of
pesticide runoff from paddy field on ecosystem of inland water

Tsukuba

9 Sep 09

187

Examples of recent topics in risk assessment and management of paddy pesticides in inland aquatic ecosystems
were reviewed and discussed from the viewpoints of government (MAFF/MOE), research, development, and
practical measures.
The 27th Seminar on Soil and Water: Overcome the trade-off
problems on food safety and agricultural environment

Tsukuba

25 Feb 10

167

Examples of recent research topics on food safety and the agricultural environment in relation to trade-off
relationships were presented, and a new method of integrating the separate results of various research fields was
discussed.
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Foreign Visitors
1. Foreign Scholars
Affiliation

Subject

Duration

USA, United State Department of
Agriculture, Agricultural Research Service

Cooperative research under OECD fellowship

Jun 16, 2009〜
Aug 15, 2009

New Zealand, Landcare Research New
Zealand Ltd.

Cooperative research between Landcare Research under
MOU

Jun 24, 2009〜
Jul 1, 2009

Netherlands, International Geo-information
Sciences and Earth Observation

Large scale projection of plant productivity with satellite
image data

Jun 27, 2009〜
Jnl 4, 2009

USA, Pennsylvania State University

Cooperative research on the isolation, identification, and
mechanism of novel bioactive substance

Jul 1, 2009〜
Jul 11, 2009

Philippines, International Rice Research
Institute

Effect of temperature and humidity on dry datter
Production and partition in rice

Jul 12, 2009〜
Oct 9, 2009

China, Agricultural University of Hebei

Measurement of greenhouse gas from farmland

Aug 24, 2009〜
Feb 20, 2010

Poland, Institute of Genetics and
Biotechnology, University of Warsaw

Effect of allelochemicals on plant gene using DNA
microarray

Sep 1, 2009〜
Oct 3, 2009

Korea Water Resources Corporation

Multi-residual analysis and sampling methods for POPs
in water

Sep 7, 2009〜
Sep 18, 2009

Australia, Charles Sturt University

Participation in MARCO Symposium 2009

Early Oct, 2009

Australia, Commonwealth Scientific and
Industrial Research Organisation

Participation in MARCO Symposium 2009

Early Oct, 2009

Bangladesh Rice Reseach Institute

Participation in MARCO Symposium 2009

Early Oct, 2009

Canada, Agriculture and Agri-Food Canada

Participation in MARCO Symposium 2009

Early Oct, 2009

China Agricultural University

Participation in MARCO Symposium 2009

Early Oct, 2009

China, Chinese Academy of Sciences

Participation in MARCO Symposium 2009

Early Oct, 2009

China, Research Centre for
Eco-Environmental Sciences

Participation in MARCO Symposium 2009

Early Oct, 2009

China, University of Hong Kong

Participation in MARCO Symposium 2009

Early Oct, 2009

China, Yangtze University

Participation in MARCO Symposium 2009

Early Oct, 2009

Egypt, Beni Suef University

Participation in MARCO Symposium 2009

Early Oct, 2009

France, Ecole Centrale de Lyon

Participation in MARCO Symposium 2009

Early Oct, 2009

French Agricultural Research Center for
International Development

Participation in MARCO Symposium 2009

Early Oct, 2009

Germany, University of Bonn

Participation in MARCO Symposium 2009

Early Oct, 2009

Indian Agricultural Reseach Institute

Participation in MARCO Symposium 2009

Early Oct, 2009

Iran, Ferdowsi University of Mashhad

Participation in MARCO Symposium 2009

Early Oct, 2009

Korea, Mine Reclamation Corporation
Coal Center

Participation in MARCO Symposium 2009

Early Oct, 2009

Korea, National Academy of Agricultural
Science

Participation in MARCO Symposium 2009

Early Oct, 2009

Korea, Pohang University of Science and
Technology

Participation in MARCO Symposium 2009

Early Oct, 2009
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Affiliation

Subject

Duration

Malaysia, University of Malaya

Participation in MARCO Symposium 2009

Early Oct, 2009

Myanmar, Department of Agriculture
Research

Participation in MARCO Symposium 2009

Early Oct, 2009

Netherlands, University of Groningen, The
Netherland

Participation in MARCO Symposium 2009

Early Oct, 2009

Netherlands, Wageningen University

Participation in MARCO Symposium 2009

Early Oct, 2009

Netherlands, Wageningen University and
Research Centre

Participation in MARCO Symposium 2009

Early Oct, 2009

Philippines, International Rice Research
Institute

Participation in MARCO Symposium 2009

Early Oct, 2009

Philippines, University of the Philippines

Participation in MARCO Symposium 2009

Early Oct, 2009

Slovak Rep., Comenius University in
Bratislaba

Participation in MARCO Symposium 2009

Early Oct, 2009

Sri Lanka Council for Agricultural
Research Policy

Participation in MARCO Symposium 2009

Early Oct, 2009

Sri Lanka, University of Peradeniya

Participation in MARCO Symposium 2009

Early Oct, 2009

Swiss Federal Institute of Technology

Participation in MARCO Symposium 2009

Early Oct, 2009

Taiwan Banana Research Institute

Participation in MARCO Symposium 2009

Early Oct, 2009

Taiwan, College of Bioresources and
Agriculture

Participation in MARCO Symposium 2009

Early Oct, 2009

Taiwan, National Taiwan University

Participation in MARCO Symposium 2009

Early Oct, 2009

Thailand, Office of Science for Land
Development

Participation in MARCO Symposium 2009

Early Oct, 2009

UK, Rothamsted Reseach Center

Participation in MARCO Symposium 2009

Early Oct, 2009

UK, University of Cambridge

Participation in MARCO Symposium 2009

Early Oct, 2009

USA, Cornell University

Participation in MARCO Symposium 2009

Early Oct, 2009

USA, Texas A&M University Systems

Participation in MARCO Symposium 2009

Early Oct, 2009

USA, University of Florida, USA

Participation in MARCO Symposium 2009

Early Oct, 2009

USA, University of Oklahoma

Participation in MARCO Symposium 2009

Early Oct, 2009

Viet Nam, Ha Noi University of Agricultre

Participation in MARCO Symposium 2009

Early Oct, 2009

China, Chinese Academy of Sciences

Elucidation of the relationship between soil pollution
type and form of heavy metals

Oct 1, 2009~
Dec 27, 2009

UK, Natural Environment Research
Council

Lecture at Asia-Pacific Congress of Entomology

Oct 18, 2009~
Oct 24, 2009

Malaysian Agricultural Resarch and
Development Institute

Lecture at Asia-Pacific Congress of Entomology

Oct 18, 2009~
Oct 24, 2009

Netherlands, International Geo-information
Sciences and Earth Observation

discussion on the cooperative research “Space utilization
program”

Dec 7, 2009~
Dec 11, 2009

China, Chinese Academy of Sciences

Comparing investigation of nitrogen cycle models

Jun 10, 2010~
Feb 10, 2010
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Affiliation

Subject

Duration

China, Chinese Academy of Sciences

Degradation and mineralization of organoarsenic
compounds using degradation bacteria

Jun 12, 2010~
Mar 31, 2010

Malaysian Meteorological Department

Workshop on “Research on prediction of acidification
and nitrogen Loss of ecosystem using watershed model
in east Asia”

Feb 20, 2010〜
Feb 24, 2010

Thailand, Forest Research and
Development Bureau

Workshop on “Research on prediction of acidification
and nitrogen Loss of ecosystem using watershed model
in east Asia”

Feb 20, 2010〜
Feb 24, 2010

Thailand, Environmental Research and
Training Center

Workshop on “Research on prediction of acidification
and nitrogen Loss of ecosystem using watershed model
in east Asia”

Feb 20, 2010〜
Feb 24, 2010

Thailand, Silviculture Research Division,
Royal Forest Department

Workshop on “Research on prediction of acidification
and nitrogen Loss of ecosystem using watershed model
in east Asia”

Feb 20, 2010〜
Feb 24, 2010

China, Agricultural University of Hebei

Measurement of greenhouse gas from farmland

Feb 21, 2010〜
Aug 22, 2010

UK, University of Manchester

Meeting and investigation under the project “Selection of
functional biodiversity indicatoes and development of
assessment methods”

Feb 28, 2010〜
Mar 9, 2010

Turkey, Niigata University

Isolation and accumulation of persistent chemical
degrading bacteria

Mar 1, 2010〜
Mar 12, 2010

Thailand, King Mongkut’s Univ. of
Technology thonburi

Pre-award meeting for “Research on strategic scenario of
low carbon emission energy technology in Thailand”

Mar 21, 2010〜
Mar 26, 2010

2. Fellows
Fellowship

Affiliation

Subject

Duration

JSPS-Postdoctoral
fellowships for
foreign researchers

China, Chinese
Academy of Sciences

Elucidation of Varietal difference mechanism of
growth response against atmospheric carbon dioxide
increase

Jul 1, 2009〜
Jun 30, 2011

JSPS- Invitation
fellowship programs
for research in Japan

Phillipines,
International Rice
Research Institute

Effects of increasing nocturnal temperature on rice
organ development and grain yield

Jun 15, 2009〜
Nov 15, 2009

JSPS- Invitation
fellowship programs
for research in Japan

Netherlands,
Wageningen
University

Comparative study on ecosystem service of “Nature
Management Farming”

Mar 2, 2009〜
Apr 9, 2009

JSPS- Invitation
fellowship programs
for research in Japan

China, Chinese
Academy of Sciences

Acceleration of carbon cycle studies in Asian
terrestrial ecosystem by China-Japanise colaboration

Mar 11, 2010〜
May 8, 2010

JSPS- Summer
program

USA, University of
Kansas

Jun 23, 2009〜
Aug 24, 2009
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3. Training
Affiliation

Subject

Duration

Korea, Tokyo City University

Isolation and identification of allelochemicals

Apr 1, 2009〜
Mar 31, 2010

Iran, University of Tsukuba

Analytical method of gene expression of soil
microorganism

Apr 1, 2009〜
Jun 30, 2009

Ghana, Yokohama National University

Analitical method of PCB in the atmosphere

Apr 6, 2009〜
Mar 31, 2010

Paraguay, Tokyo University of Agriculture

Isolation and identification of allelochemicals

Apr 6, 2009〜
Mar 31, 2010

Peru, Tokyo University of Agriculture

Isolation and identification of allelochemicals

Apr 6, 2009〜
Dec 28, 2009

Pakistan, University of Tsukuba

Isolation and identification of allelochemicals

May 25, 2009〜
Feb 18, 2010

Pakistan, PMAS Arid Agriculture
University

Isolation and identification of allelochemicals

Jun 18, 2009〜
Sep 30, 2010

Iran, University of Tsukuba

Analisis of Cadonium using ICP-MS

Aug 24, 2009〜
Nov 6, 2009

Iran, University of Tsukuba

Training in analytical method of soil bacterial gene
expression

Sep 1, 2009〜
Mar 31, 2010

Iran, University of Tsukuba

Quantitative analysis of the compornent in humic
substance

Nov 12, 2009〜
Mar 31, 2010
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Overseas Research and Meetings
1. Overseas Research Trips
Area

Country

Number of
Times

2
50
3
1
28
4
1
5
9
9
7

Asia

Bangladesh
China
India
Kazakhstan
Korea
Malaysia
Mongolia
Philippines
Taiwan
Thailand
Vietnam

Oceania

Australia
New Zealand

3
2

Africa

Sudan

1

Area

Number of
Times

Country

Europe

Austria
Czech Republic
Denmark
Finland
France
Germany
Italia
Netherlands
Norway
Portugal
Russia
Spain
Sweden
Switzerland
UK

America

Canada
Chile
Peru
USA

3
1
1
1
5
2
1
1
2
1
2
3
2
5
3
3
2
2
33

2. Overseas Meetings
Meeting

Venue

Date

Participants
from NIAES

Co-operative Research Programme:
Biological Resource Management for Sustainable Agricultural Systems
“Challenges for Agricultural Research”

Czech
Republic

Apr 6-8, 2009

1

European Geosciences Union General Assembly 2009

Austria

Apr 19-24, 2009

1

Meeting for joint research on “Development of bioremediation of heavy
metal polluted soil for food safety” under JST Strategic International
Cooperative Program

China

Apr 23-28, 2009

7

The 5th Sustainable Energy and Environment Forum

Thailand

May 17-18, 2009

1

The 6th INRA-AFFRC-Universities French-Japanese Seminar on Food
Safety, Novel Food, and Sustainable Environment to promote Animal
and Human Health

France

Jun 7-12, 2009

2

Bacterial Genetics and Ecology - Coexisting on a Changing Planet X

Sweden

Jun 15-19, 2009

1

The 7th meeting of EFDB Editorial Board and the 2nd & 3rd data
meetings for EFDB

Chile

Jun 22-26, 2009

2

International Symposium on Soil Organic Matter Dynamics: Land Use,
Management and Global Change

USA

Jul 7-9, 2009

1

The 8th Workshop on Greenhouse Gas Inventories in Asia

Korea

Jul 7-10, 2009

1

Seventh International Conference on Ecosystems and Sustainable
Development

Italia

Jul 8-10, 2009

1

Plant Biology 2009

USA

Jul 18-22, 2009

1
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Meeting

Venue

Date

Participants
from NIAES

Working group meeting: Applying population ecology to strategies for
eradicating invasive forest insects

USA

Jul 20-24, 2009

1

IAMAS/IAPSO/IACS 2009 Joint Assembly

Canada

Jul 19-29, 2009

1

The 56th field workshop of pedologist

Canada

Aug 1-9, 2009

1

94th Ecological Society of Amrica annual meeting

USA

Aug 2-7, 2009

1

The 1st World Congress of Environmental History

Sweden,
Denmark

Aug 4-8, 2009

1

World Soybean Research Conference VIII

China

Aug 10-15, 2009

1

International workshop on mineral aerosol and its impacts on climate
and environment

China

Aug 17-19, 2009

1

International Symposium, “Invasive Plants in the Northeast of Asia
and America: Trading Problems, Trading Solutions”

USA

Aug 10-12, 2009

2

The 25th Annual meeting of the International Society of Chemical
Ecology

Switzerland

Aug 23-27, 2009

1

The 29th Internatl Symposium on Halogenated Persistent Organic
Pollutants

China

Aug 23-28, 2009

2

The 12th European Weed Research Society International Symposium on
Aquatic Weeds

Finland

Aug 24-28, 2009

1

Tenth Senior Technical Managers’ Meeting of the Acid Deposition
Monitoring Network in East Asia

Thailand

Aug 26-28, 2009

1

The 16th International Plant Nutrition Colloquium

USA

Aug 26-30, 2009

5

The 5th International Technical Symposium on Food Processing,
Monitoring Technology in Bioprocesses and Food Quality Management

Germany

Aug 31- Sep 2,
2009

1

Conference on the Environmental Impacts of Carbon and Nitrogen
Cycles in Terrestrial Ecosystems in Monsoon Asia

China

Sep 7-11, 2009

10

The 19th International Symposium on Environmental and
Biogeochemistry

Germany

Sep 14-18, 2009

1

Joint NASA LCLUC Science Team Meeting and GOFCGOLD/NERIN,
NEESPI, MAIRS Workshop-Monitoring land cover, land use and fire
in agricultural and arid regions of Northern Eurasia

Kazakhstan

Sep 15-20, 2009

1

ASEAN-Japan Training Workshop on Climate Change Application
in ASEAN

Malaysia

Oct 5-9, 2009

1

Phyto2009

Switzerland

Oct 12-16, 2009

2

The 6th Asia-Pacific Congress of Entomology

China

Oct 18-22, 2009

4

The 30th Asian Conference on Remote Sensing

China

Oct 19-23, 2009

1

The 16th Asian symposium on ecotechnology

China

Oct 19-23, 2009

1

Pesticide and Persistent Organic Pollutants (POPs) Residues
in the Environments and their Effects on Food Safety

Taiwan

Oct 26-30, 2009

1

The 5th Asia Pacific Association of Chemical Ecology

USA

Oct 26-30, 2009

4

The 9th East and Southeast Asia Federation of Soil Science International
Conference

Korea

Oct 27-28, 2009

13
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Meeting

Venue

Date

Participants
from NIAES

1st China-Japan-Korea Workshop on Pesticide Science

China

Oct 28-30, 2009

1

ASA-CSSA-SSSA 2009 International Annual Meetings

USA

Nov 1-5, 2009

4

The 4th International Conference on Coexistence between Genetically
Modified (GM) and no-GM based Agricultural Supply Chains

Australia

Nov 10-12, 2009

3

Seminar on “Towards a sustainable management of the noxious weeds
mesquite (Prosopis spp.) and Striga hermonthica in Sub-Saharan Africa”

Sudan

Nov 10-11, 2009

1

Annual International Research Conference on Methyl Bromide
Alternatives and Emissions Reductions

USA

Nov 10-13, 2009

1

OECD Governing Body of the Co-operative Research Programme

France

Nov 17-18, 2009

1

Managing Climate Change MC2 Conference, “Processes, Measurements,
Modelling and Mitigation of Greenhouse Gases”

New
Zealand

Nov 18-20, 2009

1

Society of Environmental Toxicology and Chemistry North America 30th
Annual Meeting

USA

Nov 19-23, 2009

1

American Anthropological Association 108th Annual Meeting

USA

Dec 2-6, 2009

1

American Geophysical Union Fall Meeting 2009

USA

Dec 14-18, 2009

4

The 1st International Conference of Asian Allelopathy Society

China

Dec 18-22, 2009

2

Climate/Environmental Change Symposium

Korea

Jan 12-13, 2010

1

The 3rd Carbo EastAsia Workshop 2010

China

Jan 12-13, 2010

1

University of Tokyo (IR3S) - KAU joint workshop - Natural resources
and livelihoods in Rural Asia : Bridging the Gap for Global sustainability

India

Jan 21-22, 2009

1

Society of Environmental Toxicology and Chemistry Asia/Pacific Joint
Conference

Vietnam

Mar 1-5, 2010

1

NCEAS Working group

USA

Mar 16-19, 2009

1

Conference Stable Isotopes and Biogeochemical Cycles in Terrestrial
Ecosystems

Switzerland

Mar 21-26, 2010

1

The 18th International Conference of the European Bird Census Council

Spain

Mar 22-26, 2009

1

OECD Workshop on Agri-Environmental Indicators

Switzerland

Mar 23-26, 2009

1

International Workshop on Environment, Agriculture and Socio-economic
Change in Rural India

Korea

Mar 29-30, 2009

1

The 2nd International Conference on Environment, Agriculture and
Socio-economic Change in India

Korea

Mar 29-30, 2009

1
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Invitations, Training and Information Events
Career Building Programs
1. NIAES Model Program for Female Researchers
As part of the efforts to promote gender equality, we
launched programs to support female researchers. In the
“NIAES Model of the Bi-directional Career Building
Program”, a project for the support of female
researchers funded by the Science and Technology
Promotion Fund of the Ministry of Education (2009 2011), both providers and recipients of the support aim
though their mutual efforts to build the recipient’s career
and experience. This program has three goals such as:
formation of a research career, assistance for work-life
balance, and the expansion of the pool of the next
generation of researchers. Major support actions include:

Senior Researcher Junko Shindo giving a lecture to her audience

1
2
3
4
5

Mentor program
Lectures on playing role models
Employment of assistant researchers
Health and mental health counseling
Outreach activities (Visiting lectures, Science Café, etc.)

what we could do to mitigate its impact. The
participants had a lot of comments concerning the
environment. This event was a great opportunity to
think about a relationship between agriculture and the
environment.

We have also started to reform the system within
our institution. As part of this effort, we have
established a special support fund to begin providing
support for the development of female researchers’
careers through assistance with expenses for overseas
trips and editing of English language papers for
publication.

(2) Lecture on foreign examples of role models for
female researchers
“Opportunities and Constraints for Female Scientists
in France for Maintaining a Work-Life Balance”

Some events were held as follows :
(1) NIAES Science Café: Metamorphosis of Suspect N
November 14 The NIAES Science Café event
“Metamorphosis of Suspect N” was held at Restaurant
Taki inside the Tsukuba Expo Center. The Science Café
is a place for experts and non-experts to discuss science
in a relaxed atmosphere over a cup of coffee or tea.
Twenty-five people participated in this café event
including junior and high school students.
First, Junko Shindo, Senior Researcher of the
Carbon and Nutrient Cycles Division gave the
participants graphic presentations of the nitrogen that
enters Japan through food production and consumption;
nitrogen that circulates through crops, soil, livestock and
humans; and the flow of nitrogen that enters the
environment. She then described by using Japan and
China as examples how the scale of these flows changes
according to the changes in human activities. Next, she
had the participants think what impact the increased
food production might have on the environment and
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We invited Dr. Delphine Luquet of the French
Agricultural Research Centre for International
Development (CIRAD) to give a lecture on the work
environment at the CIRAD as well as a typical week in
her personal life on October 7. Dr. Luquet told us that,
thanks to child care support from the national

Dr. Luquet from France talking to her audience

government coupled with France’s laid-back approach to
marriage and supportive partners, the gender ratio
among young researchers at CIRAD was 1:1 in spite of
there being no “affirmative action” to ensure the hiring
of female researchers. The balancing of child care and
research activities relied not only on assistance from her
employer and her husband but also on considerable
efforts of her own. Still, she assured us that she was
enjoying raising children and engaging in her hobbies.
Her lecture stretched for nearly forty minutes, including
the question-and-answer period with discussions in a
lively spirit. The participants, who accounted for more
than 10% of our employees of the NIAES, and nearly
80% of our female researchers, listened to Dr. Luquet’s
lecture with intense interest.

2. 2009 (Second) NIAES Young Researchers
Encouragement Awards
Senior Researcher Baba (Organochemicals Division)
was awarded for the “Study of Analytical Method for
Cadmium and Arsenic”, and Senior Researcher
Yamanaka (Biodiversity Division) was awarded for the
“Analysis of Occurrence Patterns of Diverse Insect
Fauna Living in the Agricultural Environment”.
These awards are given to researchers employed by
NIAES (regular researchers and NIAES special
researchers) who are 40 years old or younger and have
achieved notable success in their research efforts.

(3) Visiting lectures at universities and high schools
We launched a new activity program under which
our female researchers visit universities and high school
and talk about their research as well as their
backgrounds so as to showcase “researcher” as a
profession to female students. This year, we had classes
at Kyoto University, Tokyo University of Agriculture
and Technology, Ibaraki Prefectural Mito Second High
School, and Tokyo Metropolitan Koishikawa Secondary
Education School. We believe we have successfully sent
our message to undergraduate and post-graduate
students who have contact with their professors rather
than researchers outside of their schools. In addition, for
the high school students, they got more interested in
specific research activities after observing the actual
insects used in the experiment.

Senior Researcher Noguchi giving a lesson at Mito
Second High School

Senior Researcher Baba giving an award-winner lecture

Senior Researcher Nakayama at the podium
receiving his award
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Appendix
Publications
1. Official publications
1) NIAES Annual Report 2009
2) NIAES Research Executive Summary (Japanese ed.) (Kenkyu seika joho), No.26
3) Annual Report of National Institute for Agro-Environmental Sciences (Japanese ed.) (Nogyo kankyo gijutsu kenkyusho
nenpo), No.26
4) NIAES News (Japanese ed.)
（No-kan-ken nyusu), No.83 - No.86

2. Research Papers published by the NIAES staff
Scientific Papers

Proceedings (incl. Abstracts)

Others

English
Japanese
Others
English
Japanese
Others
English
Japanese
Others

130
31
7
179
404
2
14
122
0

3. Research staff activities (English papers)
Author(s)
Takagi, K.
Iwasaki, A.
Kamei, I.
Satsuma, K.
Yoshioka, Y.
Harada, N.
Si,Y.
Takagi, K.
Iwasaki, A.
Zhou, D.
Harada, N.
Takagi, K.
Baba, K.
Fujii, K.
Iwasaki, A.
Inao, K.
Mizutani, H.
Yogo, Y.
Ikeda, M.
Yokoyama, A.
Hamaguchi, K.
Ohtsu, K.
Ishihara, S.
Kobara, Y.
Horio, T.
Endo, S.
Mori, S.
Uraguchi, S.
Ishikawa, S.
Arao, T.
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Title
Aerobic mineralization of
hexachlorobenzene by newly isolated
pentachloronitrobenzene-degrading
Nocardioides sp. strain PD653

NIAES staff’s names are boldfaced.

Journal Title
Vol.(No.) Pages
Year
Applied and Environ- 75(13) 4452-4458 2009
mental Microbiology

Adsorption, desorption and dissipation Pest Management Sci- 65(9)
of metolachlor in surface and subsur- ence
face soils

956-962

Biodegradation of diphenylarsinic acid Biodegradation
to arsenic acid by novel soil bacteria
isolated from contaminated soil

doi : 10.100 2009
7/s10532-0
09-9318-3

2009

Journal of Pesticide Sci- 34(4)
ence

273-282

2009

Applied Entomology and 44(2)
Zoology

195-201

2009

Xylem loading process is a critical Environmental and Ex- 67(1)
factor in determining Cd accumulation perimental Botany
in the shoots of Solanum melongena
and Solanum torvum

127-132

2009

Improved PADDY model including
photoisomerization and metabolic pathways for predicting pesticide behavior
in paddy fields: Application to the
herbicide pyriminobac-methyl
A method for mass-rearing caddisfly,
Cheumatopsyche brevilineata (Iwata)
(Trichoptera: Hydropsychidae), as a
new test organism for assessing the
impact of insecticides on riverine insects

Author(s)
Arao, T.
Kawasaki, A.
Baba, K.
Mori, S.
Matsumoto, S.
Mori, S.
Kawasaki, A.
Ishikawa, S.
Arao, T.
Iwafune, T.
Inao, K.
Horio, T.
Iwasaki, N.
Yokoyama, A.
Nagai, T.
Akhter, A.
Khan, M. S. H.
Egashira, H.
Tawaraya, K.
Rao, I. M.
Wenzl, P.
Ishikawa, S.
Wagatsuma, T.
Ishikawa, S.
Abe, T.
Kuramata, T.
Yamaguchi, M.
Ando, T.
Yamamoto, T.
Yano, M.
Uraguchi, S.
Mori, S.
Kuramata, M.
Kawasaki, A.
Arao, T.
Ishikawa, S.
Nhung, D. T. T.
Phong, T. K.
Watanabe, H.
Iwafune, T.
Thuyet, D. Q.
Murano, H.
Otani, T.
Seike, N.
Sakai, M.
Murano, H.
Otani, T.
Makino, T.
Seike, N.
Sakai, M.
Sakai, M.
Seike, N.
Murano, H.
Otani, T.
Suda, A.
Makino, T.
Maejima, Y.
Akahane, I.
Higashi, T.

Title
Journal Title
Vol.(No.) Pages
Year
Effects of water management on cad- Environmental Science 43(24) 9361-9367 2009
mium and arsenic accumulation and and Technology
dimethylarsinic acid concentrations in
Japanese rice
Soil Science and Plant 55(2)
Nutrition

294-299

2009

Journal of Pesticide Sci- 35(2)
ence

114-123

2009

Greater contribution of low-nutrient Soil Science and Plant 55(3)
tolerance to sorghum and maize Nutrition
growth under combined stress conditions with high aluminum and low nutrients in solution culture simulating
the nutrient status of tropical acid
soils

394-406

2009

A major quantitative trait locus for in- Journal of Experimental 61(3)
creasing cadmium-specific concentra- Botany
tion in rice grain is located on the
short arm of chromosome 7

923-934

2009

Root-to-shoot Cd translocation via the Journal of Experimental 60(9)
xylem is the major process determin- Botany
ing shoot and grain cadmium accumulation in rice

2677-2688 2009

Simulating the dissipation of two her- Chemosphere
bicides using micro paddy lysimeters

1393-1399 2009

A new method for evaluating symplastic cadmium absorption in the roots of
Solanum melongena using enriched
isotopes 113Cd and 114Cd
Behavior of paddy pesticides and major metabolites in the Sakura River,
Ibaraki, Japan

77(10)

Dieldrin uptake and translocation in Environmental Toxicol- 29(1)
plants growing in hydroponic medium ogy and Chemistry

142-148

2009

Effects of the application of carbona- Soil Science and Plant 55(2)
ceous adsorbents on pumpkin (Cucur- Nutrition
bita maxima) uptake of heptachlor epoxide in soil

325-332

2009

Article relationship between dieldrin Journal of Agricultural 57(23)
uptake in cucumber and solvent- and Food Chemistry
extractable residue in soil

1126111266

2009

Effects of sterilization on the chemical Soil Science and Plant 55(5)
forms of heavy metals in soils
Nutrition

623-626

2009
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Appendix
Author(s)
Murakami, M.
Nakagawa, F.
Ae, N.
Ito, M.
Arao, T.
Ibaraki, T.
Kuroyanagi, N.
Murakami, M.

Phong, T. K.
Nhung, D. T. T.
Yamazaki, K.
Takagi, K.
Watanabe, H.
Yamaguchi, H.
Fukuoka, H.
Arao, T.
Ohyama, A.
Nunome, T.
Miyatake, K.
Negoro, S.
Yamaguchi, N.
Nakano, M.
Takamatsu, R.
Tanida, H.
Miura, K.
Yamanaka, T.
Suzuki, Y.
Tagami, Y.
Davies, A. P.
Yara, K.
Kunimi, Y.

Yamanaka, T.
Liebhold, A. M.
Yamanaka, T.
Liebhold, A. M.
Nishida, T.
Yamashita, N.
Asai, M.
Kurokawa, S.
Enomoto, T.
Pheloung, P. C.
Groves, R. H.
Osmankhil, M. H.
Mochizuki, A.
Hamasaki, K.
Iwabuchi, K.
Yamamura, K.
Ishimoto, M.
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Title
Journal Title
Vol.(No.) Pages
Year
Phytoextraction by rice capable of ac- Environmental Science 43(15) 5878-5883 2009
cumulating Cd at high levels: Reduc- and Technology
tion of Cd content of rice grain

Practical phytoextraction in cadmium- Soil Science and Plant 55(3)
polluted paddy fields using a high Nutrition
cadmium accumulating rice plant cultured by early drainage of irrigation
water
Behavior of sprayed tricyclazole in Chemosphere
74(8)
rice paddy lysimeters

421-427

Gene expression analysis in cadmium- Journal of Experimental 61(2)
stressed roots of a low cadmium- Botany
accumulating solanaceous plant, Solanum torvum

423-437

2009

Inorganic iodine incorporation into Journal of Environmental 101(6)
soil organic matter: evidence from io- Radioactivity
dine K-edge X-ray absorption nearedge structure
Male rescue maintains low frequency Population Ecology
51(2)
parthenogenesis-including Wolbachia
infection in Trichogramma populations

451-457

2010

245-252

2009

Discrimination of Torymus sinensis
Kamijo (Hymenoptera: Torymidae)
and T.beneficus Yasumatsu et Kamijo
and their hybirids by allele-specific
PCR
Mate-location failure, the Allee effect,
and the establishment of invading
populations
Spatially implict approaches to understand the manipulation of mating success for insect invasion management
Developing a pre-entry weed risk assessment system for use in Japan

Applied Entomology and 44(2)
Zoology

275-280

2009

Population Ecology

51(3)

337-320

2009

Population Ecology

51(3)

427-444

2009

Biological Invasions

11(6)

1319-1333 2009

Oviposition and larval development of
Neochrysocharis formosa (Hymenoptera: Eulophidae) inside the host larvae, Liriomyza trifolii
Optimal sample size for composite
sampling with subsampling, when estimating the proportion of pecky rice
grains in a field

2009

1085-1089 2009

JARQ-Japan Agricultural 44(1)
Research Quarterly

33-36

2010

Journal of Agricultural 14(2)
Biological and Environmental Statistics

135-153

2009

Author(s)
Arakaki, N.
Hokama, Y.
Yamamura, K.
Tominaga, A.
Goka, K.
Kimura, T.
Ito, K.
Kato-Noguchi, H.
Yamamoto, M.
Tamura, K.
Teruya, T.
Suenaga, K.
Fujii, Y.
Uraguchi, K.
Yamamura, K.
Saitoh, T.
Gilani, S. A.
Fujii, Y.
Sugano, M.
Watanabe, K. N.
Hamasaki, K.
Yamanaka, T.
Tanaka, K.
Nakatani, Y.
Iwasaki, N.
Sprague, D. S.
Takemoto, S.
Okada, H.
Karim, N.
Jones, J. T.
Okada, H.
Kikuchi, T.
Nakamori, T.
Fujiwara, N.
Matsumoto, N.
Okada, H.
Koyanagi, T.
Kusumoto, Y.
Yamamoto, S.
Okubo, S.
Takeuchi, K.
Amano, T.
Katayama, N.

Amano, T.

Raine, A. F.
Brown, A. F.
Amano, T.
Sutherland, W. J.

Title
Efficient bait for sampling the wireworm Melanotus okinawensis (Coleoptera: Elateridae) in a sugarcane field
Genetic structure of Japanese introduced populations of the Golden Mussel, Limnoperna fortunei, and the estimation of their range expansion process
Isolation and identification of potent
allelopathic substances in rattail fescue

Estimating number of families for an
urban fox population by using two
public data sets
Chemotypic variations and phytotoxic
studies of essential oils of endemic
medicinal plant, Seriphidium kurramense, from Pakistan
Relative importance of within-habitant
environment, land use and spatial autocorrelations
for
determinating
odonate assemblages in rural reservoir
ponds in Japan
Suppressed-priming PCR, a novel concept of DNA quantification based on
PCR kinetics
Analysis of expressed sequence tags
and identification of genes encoding
cell-wall-degrading enzymes from the
fungivorous nematode Aphelenchus
avenae
Collembolan fauna in arable land, including the first record of Mesaphorura silvicola (Folsom) from Japan

Journal Title
Vol.(No.) Pages
Applied Entomology and 44(4)
561-568
Zoology

Year
2009

Biodiversity

2009

10(2&3) 61-66

Plant Growth Regulation 60(2)

127-131

2010

Population Ecology

271-277

2009

Journal of Medicinal 4(4)
Plants Research

309-315

2010

Ecological Research

597-605

2009

51(2)

24(3)

Bioscience Biotechnol- 73(9)
ogy and Biochemistry

2121-2123 2009

BMC Genomics

10(525) doi : 10.118 2009
6 / 1471-21
64-10-525

Edaphologia

84

5-9

Historical impacts on linear habitats: Biological Conservation
The present distribution of grassland
species in forest-edge vegetation

142(8)

1674-1684 2009

Hierarchical movement decisions in
predators: effects of foraging experience at more than one spatial and
temporal scale
Conserving bird species in Japanese
farmland: Past achievements and future challenges
Assessing population changes from
disparate data sources: the decline of
the Twite Carduelis flavirostris in
England

Ecology

90(12)

3536-3345 2009

Biological Conservation

142(9)

1913-1921 2009

Bird Conservation Inter- 19(4)
national

401-416

2009

2009
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Author(s)
Child, M. F.
Cumming, G. S.
Amano, T.
Okada, H.
Hasegawa, H.
Hashimoto, T.
Sekiguchi, H.
Urashima, Y.
Yamaura, Y.
Amano, T.
Koizumi, T.
Mitsuda, Y.
Taki, H.
Okabe, K.
Ishii, H.
Fountaine, J.
Chung, W. H.
Kansako, M.
Nishimura, K.
Takahashi, K.
Oshima, M.
Lin, T. C.
Ishii, H.

Kanedo, I.
Ishii, H.

Wei, C. Z.
Katoh, H.
Nishimura, K.
Ishii, H.
Miyamoto, T.
Ishii, H.
Seko, T.
Kobori, S.
Tomita, Y.
Morimoto, S.
Fujii, T.

Wang, Y.
Morimoto, S.
Ogawa, N.
Oomori, T.
Fujii, T.
Kamo, T.
Kato, K.
Abe, S.
Hirota, M.
Yamaya, H.
Hiradate, S.
Fujii, Y.

66

Title
Journal Title
Vol.(No.) Pages
Year
Assessing the broad-scale impact of Biological Conservation 142(11) 2593-2601 2009
agriculturally transformed and protected area landscapes on avian taxonomic and functional richness
Are community structures of soil Nematological Research 39(2)
63-71
2009
nematodes different between organic
and conventional farming systems in
commercial tomato fields?
Does land-use change affect biodiver- Animal Conservation
sity dynamics at a macroecological
scale? A case study of birds over the
past 20 years in Japan

12(2)

110-119

2009

Characterisation of QoI-resistant field Pest Management Sci- 65(8)
isolates of Botrytis cinerea from citrus ence
and strawberry

916-922

2009

Accumulation of H2O2 in xylem fluids
of cucumber stems during ASMinduced systemic acquired resistance
(SAR) involves increased LOX activity and transient accumulation of
shikimic acid
Effect of azoxystrobin on activities of
antioxidant enzymes and alternative
oxidase in wheat head blight pathogens Fusarium graminearum and Microdochium nivale
Site-directed mutagenesis of the cytochrome b gene and development of diagnostic methods for identifying QoI
resistance of rice blast fungus
Occurrence of Corynespora cassiicola
isolates resistant to boscalid on cucumber in Ibaraki Prefecture, Japan

119-130

2009

Journal of General Plant 75(5)
Pathology

388-398

2009

Pest Management Sci- 65(12)
ence

1344-1351 2009

Plant Pathology

1144-1151 2009

A new approach to retrieve full
lengths of functional genes from soil
by PCR-DGGE and metagenome
walking
An improved method to extract RNA
from soil with efficient removal of humic acids

European Journal
Plant Pathology

of 125(1)

58(6)

Applied
Microbiology 83(2)
and Biotechnology

389-396

Journal of Applied Mi- 107(4)
crobiology

1168-1177 2009

Biosynthetic origin of the nitrogen Soil Science and Plant 55(2)
atom in cyanamide in Vicia villosa Nutrition
subsp. varia

235-242

2009

2009

Author(s)
Ooshiro, A.
Hiradate, S.
Kawano, S.
Takushi, T.
Fujii, Y.
Natsume, M.
Abe, H.
Kawazu, K.
Shimoda, K.
Kobori, Y.
Kugimiya, S.
Mukawa, S.
Suzuki, Y.
Il, A. L.
Kugimiya, S.
Williams, D. G.
Takabayashi, J.
Abe, H.
Shimoda, T.
Ohnishi, J.
Kugimiya, S.
Narusaka, M.
Seo, S.
Narusaka, Y.
Tsuda, S.
Kobayashi, M.
Yoneya, K.
Kugimiya, S.
Takabayashi, J.
Tabata, J.
Minamishima, M.
Sugie, H.
Fukumoto, T.
Mochizuki, F.
Yoshiyasu, Y.
Shigematsu, M.
Ogawa, T.
Kido, A.
Kitamoto, H.
Hidaka, M.
Masaki, H.
Mohri, Y.
Sagehashi, M.
Yamada, T.
Hattori, Y.
Morimura, K.
Hamauzu, Y.
Kamo, T.
Hirota, M.
Makabe, H.
Iijima, T.
Mohri, Y.
Hattori, Y.
Kashima, A.
Kamo, T.
Hirota, M.
Kiyota, H.
Makabe, H.

Title
Journal Title
Identification and activity of ethyl gal- Weed Research
late as an antimicrobial compound
produced by Geranium carolinianum

Inhibitory effects of permethrin on
flight responses, host-searching, and
foraging behaviour of Cotesia vestalis
(Hymenoptera: Braconidae), a larval
parasitoid of Plutella xylostella (Lepidoptera: Plutellidae)
Volatile compounds from young peach
shoots attract males of oriental fruit
moth in the field

Year
2009

Journal of Applied Ento- 134(4)
mology

313-322

2009

Journal of Plant Interac- 4(4)
tions

289-294

2009

Jasmonate-dependent plant defense re- BMC Plant Biology
stricts thrips performance and preference

Can herbivore-induced plant volatiles
inform predatory insect about the most
suitable stage of its prey?
Sex pheromone components of the
pear fruit moth, Acrobasis pyrivorella
(Matsumura)

Vol.(No.) Pages
9(2)
169-172

Physiological
ogy

9(97)

Entomol- 34(4)

doi : 10.118 2009
6 / 1471-22
29-9-97

379-386

2009

35(2)

243-249

2009

Cellular and transcriptional responses Yeast
of yeast to the cleavage of cytosolic
tRNAs induced by colicin D.

26(12)

663-673

2009

An efficient synthesis of procyanidins Heterocycles
using equimolar condensation of catechin and/or epicatechin cotalyzed by
ytterbium triflate

79

549-563

2009

520-526

2009

Journal of Chemical
Ecology

Synthesis of (-)-epicatechin 3-(3-O- Chemistry and Biodiver- 6(4)
methylgallate) and (+)-catechin 3-(3-O sity
-methylgallate ) , and their antiinflammatory activity

67

Appendix
Author(s)
Nakase, M.
Tani, M.
Morita, T.
Kitamoto, H.
Kashiwazaki, J.
Nakamura, T.
Hosomi, A.
Tanaka, N.
Takegawa, K.
Smakgahn, K.
Fumoto, T.
Yagi, K.
Fukayama, H.
Fukuda, T.
Masumoto, C.
Taniguchi, Y.
Sakai, H.
Cheng, W.
Hasegawa, T.
Miyao, M.
Masaki, Y.
Kuwagata, T.
Ishigooka, Y.
Haginoya, S.
Fujii, H.
Kuwagata, T.
Xu, J.
Ishigooka, Y.
Kang, S.
Zhang, Y.
Iizumi, T.
Yokozawa, M.
Nishimori, M.
Kobayashi, K.
Matsui, T.
Yoshimoto, M.
Hasegawa, T.
Okada, M.
Iizumi, T.
Hayashi, Y.
Yokozawa, M.
Tao, F.
Zhang, Z.
Liu, J.
Yokozawa, M.
Masaki, Y.
Kuwagata, T.
Ishigooka, Y.
Kossonou, G. A.
Kashiwagi, J.
Hasegawa, T.
Iwama, K.
Jitsuyama, Y.
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Title
Journal Title
Mannosylinositol phosphorylceramide Journal of Cell Science
is a major sphingolipid component
and is required for proper localization
of plasma membrane proteins in Schizosaccharomyces pombe

Vol.(No.) Pages
Year
123
1578-1587 2010

Validation of revised DNDC model Journal of Geophysical 114
(G02017)
for methane emissions from irrigated Research
rice fields in Thailand and sensitivity
analysis of key factors
177(3)
Rice plant response to long term CO2 Plant Science
enrichment: Gene expression profiling

doi : 10.102 2009
9/2008JG0
00775
203-210

2009

Atmospheric turbidity estimation from Journal of the Meteoro- 87(5)
hourly global solar radiation data un- logical Society of Japan
der cloudless skies
Air-lake interaction features found in SOLA
5
heat and water exchanges over Nam
Co on the Tibetan Plateau

849-863

2009

172-175

2009

Development of impact functions on Journal of Agricultural 65(2)
regional paddy rice yield in Japan for Meteorology
integrated impact assessment models
Effects of temperature, solar radiation, Plant Production Science 13(1)
and vapor-pressure deficit on flower
opening time in rice

179-190

2009

21-28

2009

A climatological analysis on the re- Journal of Agricultural 65(4)
cent declining trend of rice quality in Meteorology
Japan

327-337

2009

Modelling the impacts of weather and
climate variability on crop productivity over a large area: A new superensemble-based probabilistic projection
Precise estimation of hourly global solar radiation for micrometeorological
analysis by using data classification
and hourly sunshine
Genetic improvements for high yield
and low soil nitrogen tolerance in rice
(Oryza Sativa L.) under a cold environment

Agricultural and Forest 149(8)
Meteorology

1266-1278 2009

Theoretical and Applied 100
Climatology
(3-4)

283-297

2009

Field Crops Research

38-45

2010

116
(1-2)

Author(s)
Shimono, H.
Okada, M.
Inoue, M.
Nakamura, H.
Kobayashi, K.
Hasegawa, T.
Yan, X.
Akiyama, H.
Yagi, K.
Akimoto, H.

Akiyama, H.
Hayakawa, A.
Sudo, S.
Yonemura, S.
Tanonaka, T.
Yagi, K.
Ono, K.
Hirai, K.
Morita, S.
Ohse, K.
Hiradate, S.

Hayashi, K.
Hayakawa, A.
Akiyama, H.
Yagi, K.

Hayashi, K.
Koga, N.
Yanai, Y.
Shindo, J.
Okamoto, K.
Kawashima, H.
Konohira, E.
Fumoto, T.
Yanagihara, T.
Saito, T.
Yagi, K.
Zheng, Q. L.
Ishii, H.

Chu, H.
Morimoto, S.
Fujii, T.
Yagi, K.
Nishimura, S.
Watanabe, T.
Son, T. T.
Hung, N. N.
Truong, N. V.
Giau, T. Q.
Hayashi, K.
Ito, O.

Title
Journal Title
Vol.(No.) Pages
322-331
Diurnal and seasonal variations in sto- Plant Cell and Environ- 33(3)
matal conductance of rice at elevated ment
atmospheric CO2 under fully open-air
conditions

Global estimations of the inventory
and mitigation potential of mathane
emissions from rice cultivation conducted using the 2006 Intergovernmental Panel on Climate Change
Guidelines
Automated sampling system for longterm monitoring of nitrous oxide and
methane fluxes from soils

Organic carbon accumulation processes on a forest floor during an early
humification stage in a temperate deciduous forest in Japan: Evaluations of
chemical compositional changes by 13
C NMR and their decomposition rates
from litterbag experiment
Measurement of ammonia volatilization loss using a dynamic chamber
technique: A case study of surfaceincorporated manure and ammonium
sulfate in an upland field of lightcolored Andosol
Effects of field-applied composted cattle manure and chemical fertilizer on
ammonia and particulate ammonium
exchanges at an upland field
Nitrogen flow associated with food
production and consumption and its
effect on water quality in Japan from
1961 to 2005
Assessment of the methane mitigation
potentials of alternative water regimes
in rice fields using a process-based
biogeochemistry model
Molecular cloning and expression
analysis of genes related to phosphatidic acid synthesis in Japanese pear
leaves inoculated with Venturia nashicola
Soil ammonia-oxidizing bacterial communities in paddy rice fields as affected by upland conversion history

Global
Cycles

Biogeochemical 23(GB
2002)

Year
2009

doi : 10.102 2009
9 / 2008 GB
003299

Soil Science and Plant 55(3)
Nutrition

435-440

2009

Geoderma

151
(3-4)

351-356

2009

Soil Science and Plant 55(4)
Nutrition

571-581

2009

Atmospheric Environment 43(35)

5702-5707 2009

Soil Science and Plant 55(4)
Nutrition

532-545

Global Change Biology

1845-1859 2009

16(6)

2009

Journal of General Plant 75(6)
Pathology

413-421

Soil Science Society of 73(6)
America Journal

2026-2031 2009

Measurement of ammonia volatiliza- Soil Science and Plant 55(6)
tion from flooded paddy fields in Viet- Nutrition
nam

793-799

2009

2009
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Author(s)
Uchida, M.
Kishimoto, A.
Muraoka, H.
Nakatsubo, T.
Kanda, H.
Koizumi, H.
Sollins, P.
Kramer, M. G.
Swanston, C.
Lajtha, K.
Filley, T.
Aufdenkampe, A. K.
Wagai, R.
Bowden, R. D.
Moritz, L. K.
Liang, C.
Wagai, R.
Kitayama, K.
Balser, T. C.
Matsumoto, N.
Hoshino, T.
Yamada, G.
Kawakami, A.
Takada-Hoshino, Y.
Hayashi, K.
Yan, X.
Minamikawa, K.
Nishimura, S.
Sawamoto, T.
Nakajima, Y.
Yagi, K.
Sasaki, K.
Yongvongsoontorn, N.
Tawarada, K.
Ohnishi, Y.
Arakane, T.
Kayama, F.
Abe, K.
Oguma, S.
Ohmura, N.
Hayashi, K.
Takagi, K.
Noguchi, I.
Fukuzawa, K.
Takahashi, H.
Fukazawa, T.
Shibata, H.
Fujinuma, Y.
Du, M.
Chen, H.
Lei, J.
Xu, X.
Li, S.
He, Q.
Du, M.
Yonemura, S.
Den, H.
Shen, Z.
Shen, Y.
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Title
Journal Title
Seasonal shift in factors controlling Journal of Plant
net ecosystem production in a high Research
Arctic terrestrial ecosystem

Vol.(No.) Pages
123
79-85

Year
2009

Sequential density fractionation across Biogeochemistry
soils of contrasting mineralogy: evidence for both microbial- and mineralcontrolled soil organic matter stabilization

96(1-3)

209-231

2009

Vertical distribution and pools of mi- Biogeochemistry
crobial residues in tropical forest soils
formed from distinct parent materials

92(1-2)

83-94

2009

Sclerotia of Typhula ishikariensis bio- American Journal of
type B (Typhulaceae) from Archae- Botany
cological sites (4000 to 400 BP) in
Hokkaido, Northern Japan

97(3)

1-5

2010

Airborne nitrogen load in Japanese Soil Science and Plant 56(1)
and Chinese agroecosystems
Nutrition
Annual emissions of dissolved CO2, Global Change Biology 16(2)
CH4, and N2O in the subsurface drainage from three cropping systems

2-18

2010

796-809

2009

Cadimium purification and quantifica- Journal of Agricultural 57
tion using immunochromatography
and Food Chemistry

4514-4519 2009

Ammonia emission from a young Water Air and Soil Pol- 200
larch ecosystem afforested after clear- lution
cutting of a pristine forest in northernmost Japan

33-46

2009

Observation of Effects of Tree Plant- Journal of Arid Land 19(1)
ing on Local Climate in the Central Studies
Part of the Taklimakan Desert, China

49-52

2009

Relationship between the climate Journal of Arid Land 19(1)
change and dust storm occurrence in Studies
China

149-152

2009

Author(s)
Xu, G.
Chao, Z.
Wang, S.
Hu, Y.
Zhang, Z.
Duan, J.
Chang, X.
Su, A.
Luo, C.
Li, Y.
Du, M.
Luo, C.
Xu, G.
Chao, Z.
Wang, S.
Lin, X.
Hu, Y.
Zhang, Z.
Duan, J.
Chang, X.
Su, A.
Li, Y.
Zhao, A.
Du, M.
Tang, Y.
Kimball, B.
Motohka, T.
Nasahara, K. N.
Miyata, A.
Mano, M.
Tsuchida, S.
Alberto, M. C. R.
Wassmann, R.
Hirano, T.
Miyata, A.
Kumar, A.
Padre, A.
Amante, M.
Huemmrich, K. F.
Gamon, J. A.
Tweedie, C. E.
Oberbauer, S. F.
Kinoshita, G.
Houston, S.
Kuchy, A.
Hollister, R. D.
Kwon, H.
Mano, M.
Harazano, Y.
Webber, P. J.
Oechel, W. C.
Harazono, Y.
Chikamoto, K.
Kikkawa, S.
Iwata, T.
Nishida, N.
Ueyama, M.
Kitaya, Y.
Mano, M.
Miyata, A.

Title
Journal Title
Temperature sensitivity of nutrient re- Nutrient Cycling in
lease from dung along elevation gradi- Agroecosystems
ent on the Qinghai–Tibetan plateau

Vol.(No.) Pages
87(1)
49-57

Effect of warming and grazing on lit- Global Change Biology
ter mass loss and temperature sensitivity of litter and dung mass loss on the
Tibetan plateau

16(5)

Evaluation of optical satellite remote International Journal of 30(17)
sensing for rice paddy phenology in Remote Sensing
monsoon Asia using a continuous in
situ dataset

Year
2009

1606-1617 2009

4343-4357 2009

CO2/heat fluxes in rice fields: Com- Agricultural and Forest 149(10) 1737-1750 2009
parative assessment of flooded and Meteorology
non-flooded fields in the Philippines

Remote sensing of tundra gross eco- Remote Sensing of Envi- 114(3)
system productivity and light use effi- ronment
ciency under varying temperature and
moisture conditions

481-489

2009

Applications of MODIS-visible bands Journal of Agricultural 65(4)
index, greenery ratio to estimate CO2 Meteorology
budget of a rice paddy in Japan

365-374

2009

71

Appendix
Author(s)
Xu, G.
Hu, Y.
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Zhang, Z.
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Feng, Z.
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Senga, Y.
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Shimono, A.
Zhang, X.
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Zhang, P.
Gu, S.
Du, M.
Shimono, A.
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Li, Y.
Tang, Y.
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Han, J.
Abe, Y.
Hatta, T.
Du, M.
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Yoshikoshi, H.
Wakimizu, K.
Isoda, H.
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Title
Journal Title
Effects of litter quality and climate Plant Ecology
change along an elevation gradient on
litter mass loss in an alpine meadow
ecosystem on the Tibetan plateau

Vol.(No.)

Pages
Year
doi : 10.100 2009
7/s11258-0
09-9714-0

Modeling stomatal conductance and Journal of Agricultural 65(3)
photosynthesis of a flag leaf of wheat Meteorology
under elevated O3 concentration

239-248

2009

Species richness and species composi- Journal of Plant Ecology 2(4)
tion of fungal communities associated
with cellulose decomposition at different altitudes on the Tibetan Plateau

217-224

2009

Altitudinal variation of ecosystem CO2 Journal of Plant Ecology 2(4)
fluxes in an alpine grassland from
3600 to 4200 m

197-205

2009

Detection of foot and mouth disease Journal of Arid Land 19(3)
virus in yellow sands collected in Ja- Studies
pan by real time polymerase chain reaction (PCR) analysis

483-490

2009

Author(s)
Hakoyama, T.
Niimi, K.
Watanabe, H.
Tabata, R.
Matsubara, J.
Sato, S.
Nakamura, Y.
Tabata, S.
Li, J.
Matsumoto, T.
Tatsumi, K.
Nomura, M.
Tajima, S.
Ishizaka, M.
Yano, K.
Imaizumi-Anraku, H.
Kawaguchi, M.
Kouchi, H.
Suganuma, N.
Kajiwara, H.
Imamaki, A.
Nakamura, M.
Mita, K.
Xia, Q.
Ishizaka, M.
Kajiwara, H.
Imamaki, A.
Nakamura, M.
Mita, K.
Xia, Q.
Ishizuka, M.
Kajiwara, H.
Imamaki, A.
Nakamura, M.
Mita, K.
Xia, Q.
Ishizaka, M.
Polsan, P.
Komori, D.
Patamatamkul, S.
Aoki, M.
Kim, W.
Yokozawa, M.
Shirato, Y.
Sakamoto, T.
Yonemura, S.
Nakai, M.
Ohkura, T.
Toda, M.
Yokozawa, M.
Sumida, A.
Watanabe, T.
Hara, T.
Mishima, S.
Endo, A.
Khoyama, K.

Title
Journal Title
Host plant genome overcomes the lack Nature
of a bacterial gene for symbiotic nitrogen fixation

Vol.(No.) Pages
462(26) 514-517

Year
2009

Promote analysis of silkworm
1. Fat body

Journal of Electrophore- 53
sis

19-26

2009

Promote analysis of silkworm
2. Hemolymph

Journal of Electrophore- 53
sis

27-31

2009

Promote analysis of silkworm
3. Malpighian tube

Journal of Electrophore- 53
sis

33-38

2009

41-44

2009

168-176

2010

Practical estimation of evapotranspira- Hydrological
tion in rice cultivation in Thailand
Letters

Research 3

Use of the RothC model to estimate Soil Science and Plant 56(1)
the carbon sequestration potential of Nutrition
organic matter application in Japanese
arable soils

Foliage profiles of individual trees de- Ecological Modelling
termine competition, self-thinning,
biomass and NPP of a Cryptomeria japonica forest stand: A simulation
study based on a stand-scale processbased forest model
Recent trends in phosphate balance Nutrient Cycling in
nationally and by region in Japan
Agroecosystems

220(18) 2272-2280 2009

86(1)

69-77

2010
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Sakamoto, T.
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Nguyen, K. D.
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Cao, P. V.
Nguyen, N. V.
Kotera, A.
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Sakamoto, T.
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Nguyen, K. D.
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Umemoto, S.
Odake, Y.
Takeuchi, T.
Yoshida, S.
Tsushima, S.
Koitabashi, M.
Majid, O.
Ahmad, W.
Araki, M.
Minaka, N.
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Title
Journal Title
Vol.(No.) Pages
Investigation of possibility using PAL- Journal of Integrated
6
29-36
SAR to monitor changes in rice paddy Field Science
fields
Continuous monitoring of visible and Plant Production Science 12(3)
293-306
near-infrared band reflectance from a
rice paddy for determining nitrogen
uptake using digital cameras

Year
2009

Daytime and nighttime field spectral Plant Production Science 12(3)
imagery of ripening paddy rice for determining leaf greenness and 1000grain weight

307-318

2009

A redescription of Euryarthrum hastigerum
Holzschuh
( Coleoptera,
Cerambycidae), with description of its
new relative from Kalimantan, Indonesia
Analysis of rapid expansion of inland
aquaculture and triple rice-cropping
areas in a coastal area of the Vietnamese Mekong Delta using MODIS timeseries imagery
Agro-ecological interpretation of rice
cropping system in flood-prone areas
using MODIS imagery

155-163

2009

34-36

2009

Photogrammetric Engi- 75(4)
neering and Remote
Sensing

413-424

2009

Detection of yearly change in farming JARQ-Japan Agricultural 43(3)
system in the Vietnamese Mekong Research Quarterly
Delta from MODIS time-series imagery

173-185

2009

Nitrogen and phosphate balance on
crop production in Japan on national
and prefectural scales
Courtship songs of Chrysoperla nipponensis (Neuroptera: Chrysopidae) delineate two distinct biological species
in Eastern Asia

159-173

2009

747-758

2009

Blue mold of tomato caused by Peni- Journal of General Plant 75(5)
Pathology
cillium oxalicum in Japan

399-400

2009

Molecular characterisation of some Nematology
species of Mylonchulus (Nematoda:
Mononchida) from Japan and comments on the status of Paramylonchulus and Pakmylonchulus

337-342

2009

Elytra

Landscape
Planning

37(1)

and

Urban 92(1)

Nutrient Cycling in
Agroecosystems

87(2)

Annals of The Entomo- 102(5)
logical Society of America

11(3)

2009

Author(s)
Title
Matsumura, H.
Molecular cloning and linkage mapKitajima, H.
ping of cryptochrome multigene famAkada, S.
ily in soybean
Abe, J.
Minaka, N.
Takahashi, R.
Field radiometer with canopy pasture
Kawamura, K.
probe as a potential tool to estimate
Betteridge, K.
and map psture biomass and mineral
Sanches, I. D.
components: a case study in the Lake
Tuohy, M. P.
Taupo catchment, New Zealand
Costall, D.
Inoue, Y.
Arai, H.
Yield response of indica and tropical
Saito, K.
japonica genotypes to soil fertility
Samson, B.
conditions under rainfed uplands in
Songyikhangsuthor, K. northern Laos
Homma, K.
Shiraiwa, T.
Kiyono, Y.
Inoue, Y.
Horie, T.
Takata, Y.
Analysis of spatial and temporal variation of soil organic carbon budget in
northern Kazakhstan
Tani, N.
Paternity analysis-based inference of
Tsumura, Y.
pollen dispersal patterns, male fecunKado, T.
dity variation, and influence of flowerTaguchi, Y.
ing tree density and general flowering
Lee, S. L.
magnitude in two dipterocarp species
Muhammad, N.
Ng, K. K.
Numata, S.
Nishimura, S.
Konuma, A.
Okuda, T.
Nakagami, K.
Soil carbon stock in typical grasslands
Hojito, M.
in Japan
Itano, S.
Kohyama, K.
Miyaji, T.
Nishiwaki, A.
Matsuura, S.
Tsutsumi, M.
Kano, S.

Journal Title
The Plant Genome

Vol.(No.) Pages
2(3)
271-281

Year
2009

New Zealand Journal of 52
Agricultural Research

417-434

2009

Field Crops Research

141-148

2009

112
(2-3)

JARQ-Japan Agricultural
Research Quarterly

2010

Annals of Botany

104(7)

1421-1434 2009

Grassland Science

55(2)

96-103

2009
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4. Patents
1) Pesticide degradation method with novel pesticide degradation bacteria and bacterial consortium
Patent number: 4363624
Date of application: July 9, 2003
Date of registration: August 28, 2009
Inventors: Kazuhiro Takagi and Naoki Harada
2) Pesticide degradation bacteria and cleanup method
Patent number: 4395712
Date of application: August 26, 2003
Date of registration: October 30, 2009
Inventors: Kazuhiro Takagi and Naoki Harada
3) Continuous micro liquid atomization equipment and standard gas generator with it
Patent number: 4332625
Date of application: December 12, 2003
Date of registration: July 3, 2009
Inventors: Yuso Kobara and Shozo Endo
4) PDR primer to distinguish insecticide−resistant cotton aphid
Patent number: 4410620
Date of application: June 28, 2004
Date of registration: November 20, 2009
Inventors: Ken Suzuki
5) Plant growth regulator, cinnamic acid derivatives, and their production method
Patent number: 4415106
Date of application: August 24, 2004
Date of registration: December 4, 2009
Inventors: Syuntaro Hiradate, Hiroshi Araya and Yoshiharu Fujii
6) Methods for reductive disinfection of soil, reductive disinfectants for soil, methods for wetting disinfection of soil,
wetting disinfectants for soil, and systems for drenching soil with disinfectants
Patent number: 4436426
Date of application: September 18, 2008
Date of registration: January 8, 2010
Inventors: Yoso Kobara

5. Collaborative Research
Collaborative Research
Private Enterprise
University
Other Independent Administrative Institution
Prefectural Research Institution

76

Number
12
7
7
2

Advisory Council
NIAES Advisory Council (2009)
Ayumi Ohnuma

Professor, Keio University

Toyoki Kozai

Professor, Chiba University

Masahiko Saigusa

Professor, Toyohashi University of Technology

Hisashi Nemoto

Director, Saitama Prefectural Agriculture and Forestry Research Center,
Crops and Fields Laboratory

Waki Matsunaga

Science Writer

Yoko Yamazaki

President, Inakano Heroine Wakuwaku Network

Shinichiro Ohgaki

President, National Institute for Environmental Studies

Takeshi Horie

President, National Agriculture and Food Research Organization

Kazuo Suzuki

President, Forestry and Forest Products Research Institute

Kazufumi Takayanagi

President, National Research Institute of Fisheries and Environment of Inland Sea,
Fisheries Research Agency

Masamichi Saigo

Head of Environment and Biomass Policy Division, Minister’s Secretariat, MAFF
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Internet Web Site of NIAES
NIAES has an official Internet website in English (http://www.niaes.affrc.go.jp/index_e.html). This site provides
relevant information on the international affiliations, research work, and collections of NIAES, including the Monsoon
Asia Agro-Environmental Research Consortium (MARCO), Asian-Pacific Alien Species Database (APASD),
Ecosystem Database, microForce (a microorganism inventory), and the Type Specimens in the NIAES Insect Museum.

http://www.niaes.affrc.go.jp/index_e.html

Map of NIAES Web Site
Japanese Home Page
English Home Page
Welcoming Address from the President
Outline of NIAES
Researchers
International Symposia and Workshops
The Monsoon Asia Agro-Environmental Research Consortium (MARCO)
Databases and Data Maps
Distribution Maps of Net Primary Productivity (NPP) of Natural Vegetation and Related Climate Resources
Ecosystem Database
Asian-Pacific Alien Species Database (APASD)
Index of Microbes Parasitic and Symbiotic on Wild Plants in Japan
microForce: a Microorganism Inventory
An Illustrated Key to the Hymenopterous Parasitoids of Liriomyza trifolii in Japan
An Illustrated Key to Japanese Species of the Tribe Pilophorini (Heteroptera, Miridae)
A Checklist of Japanese Cinara Curtis (Homoptera: Aphididae), with Keys to the Species
NIAES Type Specimens
Publications
Bulletin of NIAES
Miscellaneous Publications of NIAES
NIAES Annual Report
NIAES Series
Links to Other Sites
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