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The National Institute for Agro-Environmental 
Sciences (NIAES) conducts research aimed at solving the 
many challenges facing agro-environments, in accordance 
with the basic philosophy of helping overcome the world’s 
food and environmental problems by means of high-
standard research activities that are meant to harmonize 
nature, society, and humanity.

Under our phase III medium-term target, which started 
in 2011, NIAES is carrying out research and development 
both by taking full advantage of the knowledge 
accumulated and the domestic and international networks 
built to date, and by marshaling our research potential 
across multiple fields. These endeavors cover the 
following four priority areas:
1. Investigating interactions between global 

environmental change and agriculture
2. Illuminating the mechanisms of change and the 

ecological functions of biodiversity in agro-
environments

3. Studying the dynamics and risk mitigation of chemical 
substances in agro-environments

4. Advancing agro-environment inventory
The following are some NIAES research achievements 

and initiatives from 2013.
With the increasing concern of consumers about food 

safety, we expect that NIAES-developed rice plants, 
which absorb hardly any cadmium, will be quickly and 
widely adopted as a means to control exposure to the 
toxic heavy metal cadmium as rice is a large source of 
cadmium intake. In addition to applying for registration 
of this low-cadmium rice cultivar, we conducted joint 
research with agricultural experimental stations in six 

prefectures to introduce the low-cadmium-absorption 
gene into other rice cultivars.

As a means of coping with contamination from 
Tokyo Electric’s Fukushima Daiichi nuclear accident, we 
continued our efforts to develop techniques to predict and 
mitigate the risk of radioactive cesium contamination of 
agricultural crops, and techniques to predict environmental 
dynamics of radiocesium. Additionally, in response to 
requests from government agencies including the Ministry 
of Agriculture, Forestry and Fisheries, we measured 
the concentrations of radioactive substances in many 
samples of soil and agricultural produce, and cooperated 
in determining the reasons why radioactive cesium was 
detected in agricultural produce in excess of standards.

There is a need for agriculture that is heedful of 
biodiversity. Joint research conducted with Shizuoka 
Prefecture found that the semi-natural grassland 
maintained around tea fields for the purpose of producing 
good-quality tea are hot spots of rare plants. Based on 
this discovery, the district of Shizuoka Prefecture where 
this method is employed was registered as a Globally 
Important Agricultural Heritage System.

The history of NIAES goes back to 1893, when the 
National Agricultural Experimental Station was established 
as Japan’s first agricultural research organization. In 1950, 
with the National Agricultural Experimental Station as the 
nucleus, the National Institute of Agricultural Sciences 
was created as the nation’s central agricultural research 
institution. Subsequently, after the institution’s relocation 
to Tsukuba, NIAES was founded with the National 
Institute of Agricultural Sciences as its nucleus. Behind 
the creation of NIAES were the discovery of limits to the 
conventional economic system, which assumes that the 
Earth has no limits, and the rapid rise around the world of 
concern for the environment.

The year 2013 marked 30 years since the founding 
of NIAES and was also the year for commemorating the 
creation, 120 years earlier, of the National Agricultural 
Experimental Station, the original forerunner of NIAES. 
For that reason, in 2013 we hosted many symposiums 
to communicate our research achievements widely; we 
also held discussions with interested parties and citizens 
about the challenges facing agro-environmental research. 
Additionally, we conducted vigorous public relations 
activities such as opening our facility anew to elementary 
and junior high school students during summer vacation 
and receiving visitors from many high schools.

This Annual Report describes NIAES research 
achievements and activities from 2013. We very much 
hope that you will read it and offer your frank opinions 
and requests.

Kiyotaka Miyashita, President

Dr. Kiyotaka Miyashita
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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 medium-term 
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 worry-
free 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 agro-
environmental 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 agro-
environmental 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.
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1893

1950

1980

1983

2001

2006

2011

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.

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

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

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.

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

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

NIAES begins its third research period (FY 2011 to FY 2015).

The main building of NIAES
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Research Organization

President

Vice President Auditors

Principal Research Director

Research Planning Office
Research Coordination Office
Public Relations and Information Office
Research Information Systems Office
Safety Management Office
Experimental Farm Management Division

Principal Administrative Director

Administrative Services Office
Accounting Office

Principal Research Coordinators

(Research Divisions)

Agro-Meteorology Division
Carbon and Nutrient Cycles Division
Soil Environment Division
Organochemicals Division
Biodiversity Division
Environmental Biofunction Division
Ecosystem Informatics Division
Natural Resources Inventory Center

(Research Projects)

◦ Mitigation of Global Warming
◦ Agroecosystem Response and Adaptation to Climate Change
◦ Global Risk Assessment toward Stable Production of food
◦ Agrobiodiversity Assessment
◦ Ecological Assessment on Genetically Modified Organisms and
　 　 Alien Species
◦ Biological Interactions and Infochemicals
◦ Risk Management of Hazardous Chemicals
◦ Environmental Risk Assessment of Nutrients and Organochemicals
◦ Ecosystem Monitoring
◦ Agro-Environmental Information adn Classification of Environmental
　 　 Resourses

Audit Office
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1. Experiments, research, and surveys 

Medium-term targets
(1) Priority research areas

In line with the Basic Plan for Agriculture, Forestry, 
and Fisheries Research that sets forth research priorities 
over the next 10 years under the Japanese government’s 
Basic Plan for Food, Agriculture and Rural Areas, NIAES 
will focus on the following four priority research areas: 
interactions between global environmental change and 
agriculture, mechanisms of variation in and ecological 
function of agrobiodiversity, dynamics of agro-chemicals 
and methods of reducing their risks in agro-environments, 
and advancing agro-environment inventory.

We will also work with relevant research organizations 
and international agencies to efficiently pursue research 
on global environmental problems in line with prevailing 
international developments related to environmental 
issues, 

and will further strengthen our ties with other 
agriculture-related research agencies to efficiently pursue 
joint research that leverages the research resources of all 
such agencies.

We will pursue the research detailed in the Appendix 
to achieve these objectives. 

As a sub-bank of the Gene Bank Project for which 
the National Institute of Agrobiological Sciences (NIAS) 
serves as the Center Bank, we will also work closely 
with the Center Bank to efficiently collect, preserve, and 
evaluate the characteristics of genetic resources. 

(2) Responding to government needs 
We will respond promptly to government needs 

emerging in the medium-term target period, and conduct 
required research and development.

Medium Term Plan
(1) Pursuit of priority research

We will place priority on advancing the research 
detailed in the Appendix.

We vow to do the following as we pursue this 
research:
i. We will work with relevant research organizations and 

international agencies to efficiently pursue research 
in line with prevailing international developments 
related to environmental issues. 

ii. We will further strengthen our ties with other 
agriculture-related research agencies to efficiently 
pursue joint research that leverages the research 
resources of all such agencies.

iii. As a sub-bank of the Gene Bank Project for which the 

National Institute of Agrobiological Sciences (NIAS) 
serves as the Center Bank, we will also work closely 
with the Center Bank to efficiently collect, preserve, 
and evaluate the characteristics of genetic resources. 

(2) Responding to government needs 
We will respond promptly to government needs 

emerging in the medium-term target period, and conduct 
required research and development.

Pursuit of priority research
1. Interactions between global environmental change 

and agriculture

Medium-term targets
Effecting major reductions in greenhouse gases 

(GHGs) as a means of combating global warming will in 
the agricultural sector require the comprehensive pursuit 
of research and development to address global warming, 
including the development of technologies for preserving 
and reinforcing GHG emission reduction and absorption 
functions, environmental forecasting technologies, and 
technologies for adapting to global warming.

We will accordingly conduct basic research on the 
quantitative assessment of global warming mitigation 
measures in agriculture and elucidation of mechanisms 
by which crops respond to global warming and other 
environmental change, and research on forecasting 
impacts.

(1) Quantification of mitigation options for GHG 
emissions from agricultural lands
We aim to decipher the processes involved in soil 

carbon storage and GHG emission, and conduct lifecycle 
analyses on GHGs over the whole crop production 
process so as to enable accurate quantitative assessments 
of global warming mitigation measures to serve as a basis 
for developing comprehensive global warming mitigation 
technologies.

(2) Mechanisms and impacts of global environmental 
change on crop production
To accurately forecast the impacts of an increasingly 

warm environment on crop production, we will elucidate 
the mechanisms by which crops respond to rising 
temperatures and CO2 levels; develop mathematical 
models for assessing future adaptation measures such 
as modification of cropping seasons and production 
locations; and develop methods for assessing the 
vulnerability of a region to climate change in Japan and 
other Asian countries as well as for predicting changes in 

Summary of NIAES Research Projects
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food production volume in response to such a change.

Medium Term Plan
(1) Quantification of mitigation options for GHG 

emissions from agricultural lands
We will quantitatively assess comprehensive global 

warming mitigation measures in order to effectively and 
efficiently implement such measures for farmland under 
international frameworks for addressing climate change 
in 2013 and thereafter.

Specifically, we aim to decipher the processes 
involved in soil carbon storage and greenhouse gas GHG 
emissions, proceeding from test plots and laboratory 
experiments to farmland, and will also use newly acquired 
observational data and improve models that forecast 
carbon storage and GHG emissions.

In addition to these models, we will gather and 
leverage fertilizer management, land use and other activity 
level data to further refine forecasts of methane (CH4) and 
nitrous oxide (N2O) emissions from Japan’s farmlands 
as well as forecasts of fluctuations in the amount of soil 
carbon storage.

Furthermore, we will devise future farmland 
management options that take into consideration factors 
such as tradeoff relationships, the amounts of organic 
resources available for use, and lifecycle assessments of 
overall crop production processes, and then quantitatively 
assess the amounts of GHG emissions that could be 
achieved by means of comprehensive global warming 
mitigation measures based on those options.

Additionally, we will use the information databases 
and monitoring networks for GHG emissions and other 
information in the monsoon Asia region to assess the 
mitigation potential of global warming mitigation 
measures if they are applied in this region.

(2) Mechanisms and impacts of global environmental 
change on crop production
To aid in the development of rice cultivars and 

cultivation management techniques suited to the high CO2 
concentrations and warmer environments predicted for the 
future, we aim to determine the response characteristics 
of rice plants to high CO2 concentrations and their 
mechanisms of tolerance to high temperatures, and to 
develop an impact prediction model.

Additionally, we aim to develop methods for assessing 
the vulnerability of a region to climate change in Japan 
and other Asian countries, as well as for predicting 
changes in food production volume in in response to such 
a change.

We will use environmental manipulation experiments 
such as Free-Air CO2 Enrichment (FACE) and chamber 
experiments to determine, on the individual plant level 
and on the community level, how responses by rice 

plants to increased CO2 concentrations differ depending 
on genetic type and cultivation environment, and to 
experimentally elucidate the tolerance mechanisms of rice 
plants to the high-temperature stress that is likely to occur 
more frequently in the future.

Based on our findings, we will develop a model to 
forecast crop growth, yield, and quality in the future 
environment predicted by climate scenarios in order to 
assess the effectiveness of techniques for adapting to 
global environmental change.

Additionally, we will develop a model that forecasts 
food production volume nationally for Japan and for 
Monsoon Asia as a whole, taking into account climate 
change and the technologies to adapt to it, based on 
downscaling techniques for climate model calculation 
results and on the outcomes of regional yield change 
forecasting and research on environmental response 
mechanisms of crops at the level of individual fields.

Furthermore, we will develop methods of assessing, 
according to region, the vulnerability of food production 
capacity to climate change over the medium to long 
term, taking into consideration the frequent occurrence 
of extreme weather predicted in climate scenarios by the 
Intergovernmental Panel on Climate Change (IPCC) and 
others, as well as changes in water resources and land 
use.

Research Overview
(1) Quantification of mitigation options for GHG 

emissions from agricultural lands

Research background
The rapid increase in human activities in recent years 

has resulted in a rise in the atmospheric concentrations of 
CO2, CH4, N2O and other GHGs that are causing global 
warming. Farmland and agriculture are also sources 
of GHGs, with paddy fields, the digestive activities of 
ruminants, livestock manure, and application of nitrogen 
fertilizer considered as major sources of methane and 
nitrous oxide in particular. Given these circumstances, 
measures to combat global warming are of increasing 
importance, and NIAES can contribute by assessing 
volumes of GHGs generated and helping to reduce their 
emission. Carbon accumulation in farmland soil through 
the addition of compost and other organic matter is seen 
as a promising method of combating global warming.

Our research in this area focuses particularly on 
elucidating the mechanisms of carbon accumulation and 
GHG generation in farmland, developing technologies for 
curbing GHG generation, and assessing and predicting the 
volume of GHGs generated by agricultural activities.

Key results
i. Wide-Area, General Assessments of Change in Soil 

�
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Carbon and Emissions of Methane and Nitrous Oxide
For nationwide calculation of cropland soil carbon 

change using the RothC soil carbon dynamics model, 
we assessed the uncertainty arising from the addition of 
organic matter to soil. We found that although the effect 
on soil carbon content is not large, there is a large effect on 
the change in soil carbon that is calculated by deducting 
the organic matter, and on the net–net absorption under 
the Kyoto Protocol amount by deducting it. This shows 
the importance of refining these estimates.

For the assessment of uncertainty in methane 
emissions, we assumed a normal distribution with 
average values and standard deviation in a fundamental 
soil environment study on soil physical and chemical 
properties (SOC, pH, reducible Fe, bulk density, clay 
content, and field moisture capacity) for gray lowland soil 
rice paddies in southern Ibaraki Prefecture, and randomly 
created a data set of 4000 data points. We entered these 
data into DNDC (DeNitrification–DeComposition)-Rice, 
which predicts the amount of methane generated by rice 
paddies, calculated methane emissions, and assessed the 
uncertainty caused by non-uniformity of soil physical 
and chemical properties. We obtained a distribution very 
similar to a gamma distribution because the methane 
emission frequency distribution was highly dependent on 
field moisture capacity.

ii. Modeling Based on Elucidating Soil Organic 
Matter Dynamics and Greenhouse Gas Emission 
Mechanisms, and Development of Global Warming 
Mitigation Technologies
Using data from observations on cropland, we 

validated a statistical model that predicts nitrous oxide 

(N2O) emissions from the amount of organic matter 
decomposition, the soil C/N ratio calculated with the 
RothC soil carbon dynamics model, and from the amount 
of chemical fertilizer nitrogen applied. On the whole, 
estimates of annual N2O emissions for the chemical 
fertilizer plot and the cattle manure compost plot 
coincided with measurements. This will enable wide-
area assessments using models that also incorporate the 
emission mechanism for N2O, along with soil carbon and 
methane, thereby virtually completing preparations for 
conducting nationwide assessments based on common 
scenarios.

We were also the first in the world to find that, by 
dispersing andosol surface layer aggregates by using 
different ultrasonic energy levels, and then fractionating 
soil particles by size and assessing their characteristics, 
the aggregates of andosols too have a hierarchical 
structure (Figure 1-1). The high carbon storage capacity 
of andosols is likely closely related to the characteristic 
aggregate structure that we determined in this study.

iii. Assessment of climate change mitigation potential in 
the monsoon Asia region
In an assessment of mitigation measures in Monsoon 

Asia, we used experimental data from water-conserving 
rice paddies with plastic mulch in China’s Sichuan 
Province to calibrate both rice plant growth in the DNDC 
(DeNitrification–DeComposition)-Rice model, and the 
parameters for the ground temperature increase and 
oxygen-blocking effects of the mulch. Measured and 
calculated methane emissions in rice paddies with plastic 
mulch were very similar. In addition to continuing a 
project in Thai rain-fed paddies, we also launched a new 

Figure	1-1	 Overview	of	Andosol	Aggregate	Structure.

Strong	microparticles	that	do	not	break	apart	even	under	ultrasonic	treatment	(left	and	center)	function	as	an	adhesive	that	binds	other	
soil	constituents	 (plant	 residue	and	sand	particles)	 to	 form	micro-	and	macro-aggregates	 (right).	Scanning	electron	micrographs	are,	
from	left,	(a)	<	2	µm	diameter,	(b)	microparticles	2–53	µm	in	size,	and	(c)	aggregates	before	ultrasonic	treatment.	The	particles	in	(a)	
are	smaller	than	a	single	bacterium	(about	1	µm),	and	the	particles	in	(c)	are	at	least	100	times	the	size	of	a	bacterium.

微細粒子
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project to determine the effects of water-saving cultivation 
in irrigated paddies in four Southeast Asian countries.

(2) Mechanisms and impacts of global environmental 
change on crop production

a. Understanding the mechanism of crop response to 
climate change, and predicting impacts

Research background
Atmospheric CO2 concentration has risen by over 

100 ppm since the Industrial Revolution when it stood at 
about 280 ppm. Even if measures are taken to reduce CO2 
emissions, atmospheric CO2 concentration is predicted to 
continue rising to 470–570 ppm by around 2050, and to 
540–970 ppm by the end of the century. This rise in CO2 
concentration is not only a cause of global environmental 
change, including global warming and changes in water 
resource circulation, but in itself also impacts crop 
photosynthesis and water usage. The impacts of the 
predicted rise in temperature and change in precipitation 
volume and patterns on crops will also become evident in 
high CO2 environments (hereafter high CO2). The response 
of crops and other plants to high CO2 will furthermore 
greatly affect ecosystem carbon circulation. In order to 
predict such impacts of climate change and develop global 
warming mitigation and adaptation technologies, it is 
necessary to understand how crops and farmland material 
cycles are affected by climate change, and to what extent 
these impacts differ according to cultivars and cultivation 
management methods.

To aid in the development of rice cultivars and 
cultivation management techniques suited to the high 
CO2 and high-temperature environments predicted for 
the future, we will conduct environmental manipulation 
experiments that utilize the Free-Air CO2 Enrichment 
(FACE) experimental facility or chambers to determine 
how responses to increases in CO2 concentration and 
temperature vary according to cultivar and cultivation 
management method. We will also develop a model to 
forecast crop growth, yield, and quality in order to assess 
the efficacy of techniques for adapting to environmental 
change.

Key results
i. Search for promising characteristics for enhancing 

production functions under high CO2 and warmer 
temperature conditions
At the Tsukubamirai FACE (Free-Air CO2 

Enrichment) experimental facility, we investigated leaf 
blade photosynthesis and its related traits at various 
growth stages in both the high yielding Indica cultivar 
“Takanari”, which has high yields even under conditions 
of high CO2 concentration, and the standard Japonica 
cultivar “Koshihikari”. We found that although high 

CO2 concentrations stimulated photosynthesis in both 
cultivars, the stimulation of Takanari was far greater 
than that of Koshihikari at every growth stage (Figure 
1-2). To find the reason, we investigated stomatal 
conductance (an indicator of stomatal aperture) and leaf 
blade nitrogen and rubisco (an enzyme that catalyzes the 
CO2 fixation reaction in photosynthesis): we found that 
both are maintained at high levels in Takanari, whose 
high yields we attribute to the large amount of CO2 taken 
into chloroplasts and the high CO2 fixation capacity in the 
chloroplast interior (Figure 1-3). These findings will be 
useful in the development of high-yield cultivars to use 
under future conditions of high CO2 concentrations.

ii. Elucidation of environmental stress mechanisms 
caused by climate change, and development of 
prediction techniques
To predict rice spikelet sterility caused by high 

temperature, we developed a high temperature exposure 
prediction model that takes flowering time distribution into 
account; we used this model to assess the effectiveness 
of high temperature avoidance characteristics. There 
are expectations that this model will be useful for not 
only forecasting the occurrence of sterility, but also for 
assessing cultivar characteristics that contribute to high 
temperature avoidance. For example, in recent years 
attention has been focused on early-morning flowering 
characteristics for avoiding high-temperature time 
periods, but the effectiveness of introducing this trait has 
yet to be adequately assessed. We therefore analyzed the 
extent to which glumous flower temperature at flowering 
time changes by the introduction of the early-morning 
flowering trait in India (Punjab) and China (Nanjing), 

Figure	1-2	 High-CO2	 response	 of	 photosynthesis	
rate	 in	uppermost	 leaves	of	Takanari	and	
Koshihikari	raised	in	a	FACE	experiment.

FACE	group	CO2	concentration	is	200	ppm	higher	than	that	of	
the	control	group.
***	significant	difference	between	cultivars	at	the	0.1%	level.
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which have very different climatic environments. Our 
study found that with ordinary cultivars there is no large 
difference between the two locations in terms of glumous 
flower temperature at flowering time, but that glumous 
flower temperature distribution when the early-morning 
flowering trait had been introduced was clearly lower in 
India. In this and other ways, it was quantitatively shown 
that cultivar-improvement effects are manifested very 
differently depending on geographical region.

iii. The impacts of climate change on the dynamics of 
carbon and nitrogen in paddy fields
In an experiment that raised water temperature 2°C 

under the high-CO2 conditions (200 ppm higher than 
now) assumed for about 50 years in the future, we found 
that rice plants absorb much nitrogen under conditions of 
global warming, but that in the latter period of growth, 
leaf blade nitrogen declines and high CO2 concentration 
stimulates photosynthesis less (Figure 1-4). This finding 
is useful for forecasting rice plant growth and yield 
responses under future climate change.

iv. Elucidation of actual climate change impacts and 
development of impact prediction methods

Uncertainty is supposed to be indicated when 
assessing climate change impacts, but because uncertainty 
until now has stemmed mainly from the range of climate 
forecast values, assessments of uncertainty arising in crop 
models have been limited. We compared 13 world rice 
plant models in the Agricultural Model Intercomparison 
and Improvement Project (AgMIP): in forecasts for 
around the year 2050, we found that the range of yield 
forecasts deriving from differences among crop models 
is wider than the range arising from differences among 
climate models, and that forecast uncertainty is caused 

Figure	1-3	 Route	 by	which	 Takanari’s	 high	 stomatal	
conductance	 and	 leaf	 blade	 nitrogen	
content	increase	photosynthesis.

Takanari	has	a	large	stomatal	aperture	at	all	CO2	concentrations	
and	 its	nitrogen	nutrition	 is	well	maintained	during	 the	 ripening	
period.	Therefore	it	appears	that	the	main	processes	of	its	Calvin	
cycle	reactions	are	rapid,	thus	leading	to	a	high	photosynthesis	
rate.

Figure	1-4	 Leaf	 blade	photosynthesis	 rate	 during	 the	
mid-ripening	 period.	 (a)	 Rubisco	 content,	
(b)	 crop	 nitrogen	 absorption,	 and	 (c)	
distribution	to	leaf	blades

When	 matching	 the	 CO2	 concentrations	 (580	ppm)	 in	 small	
chambers,	 the	 photosynthetic	 rates	 of	 rice	 plants	 raised	 under	
high-CO2	 (FACE)	 and	 elevated-temperature	 conditions	were	 on	
average	 23%	 lower	 than	 those	 for	 plants	 raised	 under	 control	
(current	real-world)	CO2	and	non-elevated	temperature	levels	(a).	
There	 is	a	connection	between	this	and	the	decline	of	 rubisco,	
the	 most	 important	 enzyme	 for	 photosynthesis,	 in	 the	 FACE	
elevated-temperature	 group	 during	 the	 mid-ripening	 period	 (b).	
Elevated	 temperature	 increased	 nitrogen	 absorption	 until	 the	
mid-ripening	 period	 (c),	 but	 in	 the	 FACE	 elevated-temperature	
group	 the	 proportion	 of	 nitrogen	 distributed	 to	 leaf	 blades	was	
low	(d),	which	we	believe	to	have	caused	the	decreases	in	leaf-
blade	 nitrogen	 and	 rubisco.	 Values	 for	 all	 groups	 are	 two-year	
averages.	**,	*,	and	†	indicate	significance	at	1%,	5%,	and	10%	
levels.
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1. Experiments, research, and surveys 

Medium-term targets
(1) Priority research areas

In line with the Basic Plan for Agriculture, Forestry, 
and Fisheries Research that sets forth research priorities 
over the next 10 years under the Japanese government’s 
Basic Plan for Food, Agriculture and Rural Areas, NIAES 
will focus on the following four priority research areas: 
interactions between global environmental change and 
agriculture, mechanisms of variation in and ecological 
function of agrobiodiversity, dynamics of agro-chemicals 
and methods of reducing their risks in agro-environments, 
and advancing agro-environment inventory.

We will also work with relevant research organizations 
and international agencies to efficiently pursue research 
on global environmental problems in line with prevailing 
international developments related to environmental 
issues, 

and will further strengthen our ties with other 
agriculture-related research agencies to efficiently pursue 
joint research that leverages the research resources of all 
such agencies.

We will pursue the research detailed in the Appendix 
to achieve these objectives. 

As a sub-bank of the Gene Bank Project for which 
the National Institute of Agrobiological Sciences (NIAS) 
serves as the Center Bank, we will also work closely 
with the Center Bank to efficiently collect, preserve, and 
evaluate the characteristics of genetic resources. 

(2) Responding to government needs 
We will respond promptly to government needs 

emerging in the medium-term target period, and conduct 
required research and development.

Medium Term Plan
(1) Pursuit of priority research

We will place priority on advancing the research 
detailed in the Appendix.

We vow to do the following as we pursue this 
research:
i. We will work with relevant research organizations and 

international agencies to efficiently pursue research 
in line with prevailing international developments 
related to environmental issues. 

ii. We will further strengthen our ties with other 
agriculture-related research agencies to efficiently 
pursue joint research that leverages the research 
resources of all such agencies.

iii. As a sub-bank of the Gene Bank Project for which the 

National Institute of Agrobiological Sciences (NIAS) 
serves as the Center Bank, we will also work closely 
with the Center Bank to efficiently collect, preserve, 
and evaluate the characteristics of genetic resources. 

(2) Responding to government needs 
We will respond promptly to government needs 

emerging in the medium-term target period, and conduct 
required research and development.

Pursuit of priority research
1. Interactions between global environmental change 

and agriculture

Medium-term targets
Effecting major reductions in greenhouse gases 

(GHGs) as a means of combating global warming will in 
the agricultural sector require the comprehensive pursuit 
of research and development to address global warming, 
including the development of technologies for preserving 
and reinforcing GHG emission reduction and absorption 
functions, environmental forecasting technologies, and 
technologies for adapting to global warming.

We will accordingly conduct basic research on the 
quantitative assessment of global warming mitigation 
measures in agriculture and elucidation of mechanisms 
by which crops respond to global warming and other 
environmental change, and research on forecasting 
impacts.

(1) Quantification of mitigation options for GHG 
emissions from agricultural lands
We aim to decipher the processes involved in soil 

carbon storage and GHG emission, and conduct lifecycle 
analyses on GHGs over the whole crop production 
process so as to enable accurate quantitative assessments 
of global warming mitigation measures to serve as a basis 
for developing comprehensive global warming mitigation 
technologies.

(2) Mechanisms and impacts of global environmental 
change on crop production
To accurately forecast the impacts of an increasingly 

warm environment on crop production, we will elucidate 
the mechanisms by which crops respond to rising 
temperatures and CO2 levels; develop mathematical 
models for assessing future adaptation measures such 
as modification of cropping seasons and production 
locations; and develop methods for assessing the 
vulnerability of a region to climate change in Japan and 
other Asian countries as well as for predicting changes in 
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food production volume in response to such a change.

Medium Term Plan
(1) Quantification of mitigation options for GHG 

emissions from agricultural lands
We will quantitatively assess comprehensive global 

warming mitigation measures in order to effectively and 
efficiently implement such measures for farmland under 
international frameworks for addressing climate change 
in 2013 and thereafter.

Specifically, we aim to decipher the processes 
involved in soil carbon storage and greenhouse gas GHG 
emissions, proceeding from test plots and laboratory 
experiments to farmland, and will also use newly acquired 
observational data and improve models that forecast 
carbon storage and GHG emissions.

In addition to these models, we will gather and 
leverage fertilizer management, land use and other activity 
level data to further refine forecasts of methane (CH4) and 
nitrous oxide (N2O) emissions from Japan’s farmlands 
as well as forecasts of fluctuations in the amount of soil 
carbon storage.

Furthermore, we will devise future farmland 
management options that take into consideration factors 
such as tradeoff relationships, the amounts of organic 
resources available for use, and lifecycle assessments of 
overall crop production processes, and then quantitatively 
assess the amounts of GHG emissions that could be 
achieved by means of comprehensive global warming 
mitigation measures based on those options.

Additionally, we will use the information databases 
and monitoring networks for GHG emissions and other 
information in the monsoon Asia region to assess the 
mitigation potential of global warming mitigation 
measures if they are applied in this region.

(2) Mechanisms and impacts of global environmental 
change on crop production
To aid in the development of rice cultivars and 

cultivation management techniques suited to the high CO2 
concentrations and warmer environments predicted for the 
future, we aim to determine the response characteristics 
of rice plants to high CO2 concentrations and their 
mechanisms of tolerance to high temperatures, and to 
develop an impact prediction model.

Additionally, we aim to develop methods for assessing 
the vulnerability of a region to climate change in Japan 
and other Asian countries, as well as for predicting 
changes in food production volume in in response to such 
a change.

We will use environmental manipulation experiments 
such as Free-Air CO2 Enrichment (FACE) and chamber 
experiments to determine, on the individual plant level 
and on the community level, how responses by rice 

plants to increased CO2 concentrations differ depending 
on genetic type and cultivation environment, and to 
experimentally elucidate the tolerance mechanisms of rice 
plants to the high-temperature stress that is likely to occur 
more frequently in the future.

Based on our findings, we will develop a model to 
forecast crop growth, yield, and quality in the future 
environment predicted by climate scenarios in order to 
assess the effectiveness of techniques for adapting to 
global environmental change.

Additionally, we will develop a model that forecasts 
food production volume nationally for Japan and for 
Monsoon Asia as a whole, taking into account climate 
change and the technologies to adapt to it, based on 
downscaling techniques for climate model calculation 
results and on the outcomes of regional yield change 
forecasting and research on environmental response 
mechanisms of crops at the level of individual fields.

Furthermore, we will develop methods of assessing, 
according to region, the vulnerability of food production 
capacity to climate change over the medium to long 
term, taking into consideration the frequent occurrence 
of extreme weather predicted in climate scenarios by the 
Intergovernmental Panel on Climate Change (IPCC) and 
others, as well as changes in water resources and land 
use.

Research Overview
(1) Quantification of mitigation options for GHG 

emissions from agricultural lands

Research background
The rapid increase in human activities in recent years 

has resulted in a rise in the atmospheric concentrations of 
CO2, CH4, N2O and other GHGs that are causing global 
warming. Farmland and agriculture are also sources 
of GHGs, with paddy fields, the digestive activities of 
ruminants, livestock manure, and application of nitrogen 
fertilizer considered as major sources of methane and 
nitrous oxide in particular. Given these circumstances, 
measures to combat global warming are of increasing 
importance, and NIAES can contribute by assessing 
volumes of GHGs generated and helping to reduce their 
emission. Carbon accumulation in farmland soil through 
the addition of compost and other organic matter is seen 
as a promising method of combating global warming.

Our research in this area focuses particularly on 
elucidating the mechanisms of carbon accumulation and 
GHG generation in farmland, developing technologies for 
curbing GHG generation, and assessing and predicting the 
volume of GHGs generated by agricultural activities.

Key results
i. Wide-Area, General Assessments of Change in Soil 

�
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Carbon and Emissions of Methane and Nitrous Oxide
For nationwide calculation of cropland soil carbon 

change using the RothC soil carbon dynamics model, 
we assessed the uncertainty arising from the addition of 
organic matter to soil. We found that although the effect 
on soil carbon content is not large, there is a large effect on 
the change in soil carbon that is calculated by deducting 
the organic matter, and on the net–net absorption under 
the Kyoto Protocol amount by deducting it. This shows 
the importance of refining these estimates.

For the assessment of uncertainty in methane 
emissions, we assumed a normal distribution with 
average values and standard deviation in a fundamental 
soil environment study on soil physical and chemical 
properties (SOC, pH, reducible Fe, bulk density, clay 
content, and field moisture capacity) for gray lowland soil 
rice paddies in southern Ibaraki Prefecture, and randomly 
created a data set of 4000 data points. We entered these 
data into DNDC (DeNitrification–DeComposition)-Rice, 
which predicts the amount of methane generated by rice 
paddies, calculated methane emissions, and assessed the 
uncertainty caused by non-uniformity of soil physical 
and chemical properties. We obtained a distribution very 
similar to a gamma distribution because the methane 
emission frequency distribution was highly dependent on 
field moisture capacity.

ii. Modeling Based on Elucidating Soil Organic 
Matter Dynamics and Greenhouse Gas Emission 
Mechanisms, and Development of Global Warming 
Mitigation Technologies
Using data from observations on cropland, we 

validated a statistical model that predicts nitrous oxide 

(N2O) emissions from the amount of organic matter 
decomposition, the soil C/N ratio calculated with the 
RothC soil carbon dynamics model, and from the amount 
of chemical fertilizer nitrogen applied. On the whole, 
estimates of annual N2O emissions for the chemical 
fertilizer plot and the cattle manure compost plot 
coincided with measurements. This will enable wide-
area assessments using models that also incorporate the 
emission mechanism for N2O, along with soil carbon and 
methane, thereby virtually completing preparations for 
conducting nationwide assessments based on common 
scenarios.

We were also the first in the world to find that, by 
dispersing andosol surface layer aggregates by using 
different ultrasonic energy levels, and then fractionating 
soil particles by size and assessing their characteristics, 
the aggregates of andosols too have a hierarchical 
structure (Figure 1-1). The high carbon storage capacity 
of andosols is likely closely related to the characteristic 
aggregate structure that we determined in this study.

iii. Assessment of climate change mitigation potential in 
the monsoon Asia region
In an assessment of mitigation measures in Monsoon 

Asia, we used experimental data from water-conserving 
rice paddies with plastic mulch in China’s Sichuan 
Province to calibrate both rice plant growth in the DNDC 
(DeNitrification–DeComposition)-Rice model, and the 
parameters for the ground temperature increase and 
oxygen-blocking effects of the mulch. Measured and 
calculated methane emissions in rice paddies with plastic 
mulch were very similar. In addition to continuing a 
project in Thai rain-fed paddies, we also launched a new 

Figure	1-1	 Overview	of	Andosol	Aggregate	Structure.

Strong	microparticles	that	do	not	break	apart	even	under	ultrasonic	treatment	(left	and	center)	function	as	an	adhesive	that	binds	other	
soil	constituents	 (plant	 residue	and	sand	particles)	 to	 form	micro-	and	macro-aggregates	 (right).	Scanning	electron	micrographs	are,	
from	left,	(a)	<	2	µm	diameter,	(b)	microparticles	2–53	µm	in	size,	and	(c)	aggregates	before	ultrasonic	treatment.	The	particles	in	(a)	
are	smaller	than	a	single	bacterium	(about	1	µm),	and	the	particles	in	(c)	are	at	least	100	times	the	size	of	a	bacterium.
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project to determine the effects of water-saving cultivation 
in irrigated paddies in four Southeast Asian countries.

(2) Mechanisms and impacts of global environmental 
change on crop production

a. Understanding the mechanism of crop response to 
climate change, and predicting impacts

Research background
Atmospheric CO2 concentration has risen by over 

100 ppm since the Industrial Revolution when it stood at 
about 280 ppm. Even if measures are taken to reduce CO2 
emissions, atmospheric CO2 concentration is predicted to 
continue rising to 470–570 ppm by around 2050, and to 
540–970 ppm by the end of the century. This rise in CO2 
concentration is not only a cause of global environmental 
change, including global warming and changes in water 
resource circulation, but in itself also impacts crop 
photosynthesis and water usage. The impacts of the 
predicted rise in temperature and change in precipitation 
volume and patterns on crops will also become evident in 
high CO2 environments (hereafter high CO2). The response 
of crops and other plants to high CO2 will furthermore 
greatly affect ecosystem carbon circulation. In order to 
predict such impacts of climate change and develop global 
warming mitigation and adaptation technologies, it is 
necessary to understand how crops and farmland material 
cycles are affected by climate change, and to what extent 
these impacts differ according to cultivars and cultivation 
management methods.

To aid in the development of rice cultivars and 
cultivation management techniques suited to the high 
CO2 and high-temperature environments predicted for 
the future, we will conduct environmental manipulation 
experiments that utilize the Free-Air CO2 Enrichment 
(FACE) experimental facility or chambers to determine 
how responses to increases in CO2 concentration and 
temperature vary according to cultivar and cultivation 
management method. We will also develop a model to 
forecast crop growth, yield, and quality in order to assess 
the efficacy of techniques for adapting to environmental 
change.

Key results
i. Search for promising characteristics for enhancing 

production functions under high CO2 and warmer 
temperature conditions
At the Tsukubamirai FACE (Free-Air CO2 

Enrichment) experimental facility, we investigated leaf 
blade photosynthesis and its related traits at various 
growth stages in both the high yielding Indica cultivar 
“Takanari”, which has high yields even under conditions 
of high CO2 concentration, and the standard Japonica 
cultivar “Koshihikari”. We found that although high 

CO2 concentrations stimulated photosynthesis in both 
cultivars, the stimulation of Takanari was far greater 
than that of Koshihikari at every growth stage (Figure 
1-2). To find the reason, we investigated stomatal 
conductance (an indicator of stomatal aperture) and leaf 
blade nitrogen and rubisco (an enzyme that catalyzes the 
CO2 fixation reaction in photosynthesis): we found that 
both are maintained at high levels in Takanari, whose 
high yields we attribute to the large amount of CO2 taken 
into chloroplasts and the high CO2 fixation capacity in the 
chloroplast interior (Figure 1-3). These findings will be 
useful in the development of high-yield cultivars to use 
under future conditions of high CO2 concentrations.

ii. Elucidation of environmental stress mechanisms 
caused by climate change, and development of 
prediction techniques
To predict rice spikelet sterility caused by high 

temperature, we developed a high temperature exposure 
prediction model that takes flowering time distribution into 
account; we used this model to assess the effectiveness 
of high temperature avoidance characteristics. There 
are expectations that this model will be useful for not 
only forecasting the occurrence of sterility, but also for 
assessing cultivar characteristics that contribute to high 
temperature avoidance. For example, in recent years 
attention has been focused on early-morning flowering 
characteristics for avoiding high-temperature time 
periods, but the effectiveness of introducing this trait has 
yet to be adequately assessed. We therefore analyzed the 
extent to which glumous flower temperature at flowering 
time changes by the introduction of the early-morning 
flowering trait in India (Punjab) and China (Nanjing), 

Figure	1-2	 High-CO2	 response	 of	 photosynthesis	
rate	 in	uppermost	 leaves	of	Takanari	and	
Koshihikari	raised	in	a	FACE	experiment.

FACE	group	CO2	concentration	is	200	ppm	higher	than	that	of	
the	control	group.
***	significant	difference	between	cultivars	at	the	0.1%	level.
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which have very different climatic environments. Our 
study found that with ordinary cultivars there is no large 
difference between the two locations in terms of glumous 
flower temperature at flowering time, but that glumous 
flower temperature distribution when the early-morning 
flowering trait had been introduced was clearly lower in 
India. In this and other ways, it was quantitatively shown 
that cultivar-improvement effects are manifested very 
differently depending on geographical region.

iii. The impacts of climate change on the dynamics of 
carbon and nitrogen in paddy fields
In an experiment that raised water temperature 2°C 

under the high-CO2 conditions (200 ppm higher than 
now) assumed for about 50 years in the future, we found 
that rice plants absorb much nitrogen under conditions of 
global warming, but that in the latter period of growth, 
leaf blade nitrogen declines and high CO2 concentration 
stimulates photosynthesis less (Figure 1-4). This finding 
is useful for forecasting rice plant growth and yield 
responses under future climate change.

iv. Elucidation of actual climate change impacts and 
development of impact prediction methods

Uncertainty is supposed to be indicated when 
assessing climate change impacts, but because uncertainty 
until now has stemmed mainly from the range of climate 
forecast values, assessments of uncertainty arising in crop 
models have been limited. We compared 13 world rice 
plant models in the Agricultural Model Intercomparison 
and Improvement Project (AgMIP): in forecasts for 
around the year 2050, we found that the range of yield 
forecasts deriving from differences among crop models 
is wider than the range arising from differences among 
climate models, and that forecast uncertainty is caused 

Figure	1-3	 Route	 by	which	 Takanari’s	 high	 stomatal	
conductance	 and	 leaf	 blade	 nitrogen	
content	increase	photosynthesis.

Takanari	has	a	large	stomatal	aperture	at	all	CO2	concentrations	
and	 its	nitrogen	nutrition	 is	well	maintained	during	 the	 ripening	
period.	Therefore	it	appears	that	the	main	processes	of	its	Calvin	
cycle	reactions	are	rapid,	thus	leading	to	a	high	photosynthesis	
rate.

Figure	1-4	 Leaf	 blade	photosynthesis	 rate	 during	 the	
mid-ripening	 period.	 (a)	 Rubisco	 content,	
(b)	 crop	 nitrogen	 absorption,	 and	 (c)	
distribution	to	leaf	blades

When	 matching	 the	 CO2	 concentrations	 (580	ppm)	 in	 small	
chambers,	 the	 photosynthetic	 rates	 of	 rice	 plants	 raised	 under	
high-CO2	 (FACE)	 and	 elevated-temperature	 conditions	were	 on	
average	 23%	 lower	 than	 those	 for	 plants	 raised	 under	 control	
(current	real-world)	CO2	and	non-elevated	temperature	levels	(a).	
There	 is	a	connection	between	this	and	the	decline	of	 rubisco,	
the	 most	 important	 enzyme	 for	 photosynthesis,	 in	 the	 FACE	
elevated-temperature	 group	 during	 the	 mid-ripening	 period	 (b).	
Elevated	 temperature	 increased	 nitrogen	 absorption	 until	 the	
mid-ripening	 period	 (c),	 but	 in	 the	 FACE	 elevated-temperature	
group	 the	 proportion	 of	 nitrogen	 distributed	 to	 leaf	 blades	was	
low	(d),	which	we	believe	to	have	caused	the	decreases	in	leaf-
blade	 nitrogen	 and	 rubisco.	 Values	 for	 all	 groups	 are	 two-year	
averages.	**,	*,	and	†	indicate	significance	at	1%,	5%,	and	10%	
levels.
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mainly by the differences among crop models with respect 
to CO2-temperature interaction.

b. Development of a method for wide-area assessment 
of food production activities under global 
environmental change, and future outlook

Research background
Future climate change and concomitant extreme 

weather and meteorological disasters (drought, floods, etc.) 
are expected to destabilize food production and supply 
on a global scale. Research on the relationship between 
climate change and agricultural production has thus far 
focused mainly on the response to changes averaged 
across years. However, the meteorological environment 
is subject to yearly fluctuations, and the possibility that 
climate change in particular will concomitantly increase 
the scale of these fluctuations has been suggested. Any 
consideration of the impacts of climate change on 
agriculture needs to focus on yearly fluctuations as well 
as sporadic changes. Furthermore, because Japan imports 
much of its food requirements, everyday life in Japan is 
closely tied through price fluctuations to trends in food 
production for global markets, as shown by the impacts 
of Australian wheat crop failures. Because maize and 
soybean cultivation is unevenly distributed, with China, 
America, and Brazil accounting for over 80% of the 
global production of both crops, the risk that a worldwide 
destabilization of the food supply would occur were these 
major production regions to suffer extreme weather at the 
same time cannot be denied. In this research area, we are 
developing methods for assessing vulnerability to climate 
change and predicting changes in food production volume 
for both Japan and for the world's major crop production 
regions. 

Key results
i. Assessment of food production change in Japan

We used a rice growth and yield forecasting model for 
Japan to assess the impacts of 18 climate scenarios on the 
yield and quality of 15 major rice cultivars; we evaluated 
the quality declines caused by high temperatures, with 
transplantation days shifted at seven-day intervals within 
a span of ±70 days from present dates as a mitigation 
measure. The results show that it would not be possible 
to completely avoid high-temperature risk by only 
changing the transplanting period; other measures such as 
changing cultivars will be necessary. These results are to 
be released at the same time as the IPCC Working Group 
II Report; it is hoped that the results will be reflected in 
the government’s overall adaptation plan. We also created 
a model and indicators for the impacts of insect pests and 
typhoons on changes in Japan’s rice productivity.

The relationship of air temperature and precipitation 

change to yield became known from past reproducibility 
experiments in a barley and soybean productivity model 
created in 2012. For barley, the timing of changes in 
impacting factors with respect to each growth stage (that 
is, the heading and maturation days) is important; this 
shows the necessity of implementing a new model for 
estimating developmental stages.

ii. Downscaling climate change scenarios
We examined the usefulness of climate models for 

impact assessments in light of reproducibility of surface 
meteorological elements and other elements for Japan and 
worldwide. For the Japan region six models were chosen: 
Two Japanese models (MIROC-5 and MRI-CGCM3), 
the American GFDL, the Australian CSIRO-Mk3, the 
Norwegian bcc-csm, and the British HadGEM; for the 
world, four models were chosen: The two Japanese 
models, the American GFDL, and the French IPCL. Using 
the selected climate models, the Japan region was covered 
with a 10-km grid using the existing weather generator 
method, and the world was overlaid with a 1.125-degree 
grid using the cumulative frequency function method. We 
performed downscaling and bias correction for both, and 
prepared input climate data for assessing food production 
changes in Japan and worldwide.

iii. Assessment of worldwide food production change
With respect to cultivation history, we expanded 

a global data set used in a global crop productivity 
model. For northeast China, where water resources are 
the chief constraint on crop productivity, we performed 
a composite impact assessment, using climate scenarios 
and irrigated surface area; the results indicate that if the 
irrigated surface area was approximately doubled, it might 
be possible to increase production providing that water 
demand is met. We also used a world productivity model 
to show that increased air temperatures over the last 30 
years have decreased corn and rice yields worldwide 
except in the US Midwest and southern China.

For wheat and rice, we created a multiple regression 
equation that can estimate the yield of a certain year in 
comparison with the previous year from the difference 
with the previous year in terms of the observed weather 
conditions (air temperature and soil moisture) in the 
three months of the latter growth stage. This has made 
it possible to estimate global crop yields based solely on 
weather conditions; formerly, such estimates were done 
only for limited regions such as Australia. We found that 
it is possible to accurately estimate yields for 30% of the 
world’s cultivated wheat area, and 33% for rice (Figure 
1-5). When we supplied latter-growth-stage temperature 
and soil moisture data predicted for the three months 
prior to harvest by the Japan Agency for Marine-Earth 
Science and Technology (JAMSTEC) into this multiple 
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mainly by the differences among crop models with respect 
to CO2-temperature interaction.

b. Development of a method for wide-area assessment 
of food production activities under global 
environmental change, and future outlook

Research background
Future climate change and concomitant extreme 

weather and meteorological disasters (drought, floods, etc.) 
are expected to destabilize food production and supply 
on a global scale. Research on the relationship between 
climate change and agricultural production has thus far 
focused mainly on the response to changes averaged 
across years. However, the meteorological environment 
is subject to yearly fluctuations, and the possibility that 
climate change in particular will concomitantly increase 
the scale of these fluctuations has been suggested. Any 
consideration of the impacts of climate change on 
agriculture needs to focus on yearly fluctuations as well 
as sporadic changes. Furthermore, because Japan imports 
much of its food requirements, everyday life in Japan is 
closely tied through price fluctuations to trends in food 
production for global markets, as shown by the impacts 
of Australian wheat crop failures. Because maize and 
soybean cultivation is unevenly distributed, with China, 
America, and Brazil accounting for over 80% of the 
global production of both crops, the risk that a worldwide 
destabilization of the food supply would occur were these 
major production regions to suffer extreme weather at the 
same time cannot be denied. In this research area, we are 
developing methods for assessing vulnerability to climate 
change and predicting changes in food production volume 
for both Japan and for the world's major crop production 
regions. 

Key results
i. Assessment of food production change in Japan

We used a rice growth and yield forecasting model for 
Japan to assess the impacts of 18 climate scenarios on the 
yield and quality of 15 major rice cultivars; we evaluated 
the quality declines caused by high temperatures, with 
transplantation days shifted at seven-day intervals within 
a span of ±70 days from present dates as a mitigation 
measure. The results show that it would not be possible 
to completely avoid high-temperature risk by only 
changing the transplanting period; other measures such as 
changing cultivars will be necessary. These results are to 
be released at the same time as the IPCC Working Group 
II Report; it is hoped that the results will be reflected in 
the government’s overall adaptation plan. We also created 
a model and indicators for the impacts of insect pests and 
typhoons on changes in Japan’s rice productivity.

The relationship of air temperature and precipitation 

change to yield became known from past reproducibility 
experiments in a barley and soybean productivity model 
created in 2012. For barley, the timing of changes in 
impacting factors with respect to each growth stage (that 
is, the heading and maturation days) is important; this 
shows the necessity of implementing a new model for 
estimating developmental stages.

ii. Downscaling climate change scenarios
We examined the usefulness of climate models for 

impact assessments in light of reproducibility of surface 
meteorological elements and other elements for Japan and 
worldwide. For the Japan region six models were chosen: 
Two Japanese models (MIROC-5 and MRI-CGCM3), 
the American GFDL, the Australian CSIRO-Mk3, the 
Norwegian bcc-csm, and the British HadGEM; for the 
world, four models were chosen: The two Japanese 
models, the American GFDL, and the French IPCL. Using 
the selected climate models, the Japan region was covered 
with a 10-km grid using the existing weather generator 
method, and the world was overlaid with a 1.125-degree 
grid using the cumulative frequency function method. We 
performed downscaling and bias correction for both, and 
prepared input climate data for assessing food production 
changes in Japan and worldwide.

iii. Assessment of worldwide food production change
With respect to cultivation history, we expanded 

a global data set used in a global crop productivity 
model. For northeast China, where water resources are 
the chief constraint on crop productivity, we performed 
a composite impact assessment, using climate scenarios 
and irrigated surface area; the results indicate that if the 
irrigated surface area was approximately doubled, it might 
be possible to increase production providing that water 
demand is met. We also used a world productivity model 
to show that increased air temperatures over the last 30 
years have decreased corn and rice yields worldwide 
except in the US Midwest and southern China.

For wheat and rice, we created a multiple regression 
equation that can estimate the yield of a certain year in 
comparison with the previous year from the difference 
with the previous year in terms of the observed weather 
conditions (air temperature and soil moisture) in the 
three months of the latter growth stage. This has made 
it possible to estimate global crop yields based solely on 
weather conditions; formerly, such estimates were done 
only for limited regions such as Australia. We found that 
it is possible to accurately estimate yields for 30% of the 
world’s cultivated wheat area, and 33% for rice (Figure 
1-5). When we supplied latter-growth-stage temperature 
and soil moisture data predicted for the three months 
prior to harvest by the Japan Agency for Marine-Earth 
Science and Technology (JAMSTEC) into this multiple 
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regression equation, we found that the yields (whether the 
yield will be 5% or more below that of the previous year) 
of currently growing wheat and rice can be predicted for 
about 20% (18% of wheat, 19% of rice) of the world’s 
currently cultivated area (Figure 1-6). This research was 
published in the British science journal Nature Climate 
Change, and was also selected as one of 10 major topics 
in agriculture, forestry, and fisheries research during 
2013.

2. Investigation of mechanisms of variation in and 
environmental function of agro-biodiversity

Medium-term targets
Contributing to environmentally sustainable 

agriculture and other strategies that pay consideration to 
biodiversity requires scientific assessment of the impacts 
of agriculture on biodiversity in agro-ecosystems and the 
building of agricultural production systems that balance 
productivity with the conservation of biodiversity.

Figure	1-5	 Regions	where	grain	yields	could	be	accurately	estimated	from	observed	weather	conditions.

The	 pie	 charts	 indicate	 the	 total	 cultivated	 land	 area	 of	 rice	 or	wheat.	 Areas	where	 yield	 changes	 could	 be	 accurately	 estimated	
from	temperature	and	soil	moisture	observed	in	the	three	months	up	to	harvest	are	orange,	and	those	that	could	not	be	estimated	are	
white.	Light	gray	areas	did	not	have	cultivation	history	data,	and	dark	gray	areas	had	very	little	cultivated	surface	area	within	the	grid;	
therefore,	they	were	excluded	from	the	analysis.

Figure	1-6	 Regions	where	yields	could	be	forecast	from	predicted	temperature	and	soil	moisture.

The	pie	charts	 indicate	the	total	cultivated	surface	area	of	 rice	or	wheat.	Temperature	and	soil	moisture	up	to	harvest	as	predicted	
by	JAMSTEC’s	model	for	three	months	prior	to	harvest	were	plugged	into	the	multiple	regression	equation	we	obtained.	Areas	where	
observed	crop	failures	could	be	reproduced	are	orange,	and	those	that	could	not	be	reproduced	are	white.	Areas	where	crop	failures	
could	 be	 reproduced	 from	 climate	 forecast	 values	 for	 three	 months	 before	 harvest	 corresponded	 to	 18%	 of	 worldwide	 cultivated	
surface	area	for	wheat,	and	19%	for	rice.	In	blue	areas,	crop	failures	could	not	be	reproduced	from	predicted	values,	but	they	could	be	
accurately	predicted	from	observed	values.	Light	gray	areas	did	not	have	cultivation	history	data	or	weather	prediction	data,	and	dark	
gray	areas	had	very	little	cultivated	surface	area	within	the	grid.	Therefore	they	were	excluded	from	the	analysis.

Note:	Definitions	of	colors	differ	between	Figure	1-5	and	Figure	1-6.
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To this end, we will elucidate the mechanisms 
governing fluctuations in biodiversity in agro-ecosystems 
and develop technologies for conserving biodiversity 
that is useful to agriculture. At the same time, we will 
elucidate the biological and ecological functions that can 
be leveraged for low-impact, environmentally friendly, 
and sustainable agricultural technologies.

(1) Investigation of mechanisms of variation in agro-
biodiversity and development of appropriate 
management technologies
To contribute to the development of sustainable 

agriculture that balances productivity with biodiversity, 
we aim to elucidate the mechanisms whereby changes 
in agricultural activities impact ecosystem structures and 
interactions between biological communities; develop 
methods for assessing and managing biodiversity that is 
useful to agriculture; and develop methods for assessing 
and managing the impacts of genetically modified crops, 
etc., on ecosystems. 

(2) Investigation of environmental biofunctions for 
environmentally friendly and sustainable agriculture
To develop basic technologies for low-impact and 

sustainable agriculture, we will elucidate biological and 
ecological functions in agro-ecosystems, including the 
functions of physiologically active plant substances that 
influence the growth of other plants, of chemicals related 
to insect pheromones, and soil microbial functions capable 
of degrading agricultural materials.

Medium Term Plan
(1) Investigation of mechanisms of variation in agro-

biodiversity and development of appropriate 
management technologies
To balance agricultural production with the 

conservation of biodiversity within agro-ecosystems, we 
aim to determine the responses of ecosystem structures 
and representative biological communities to changes 
in agricultural activities, and to develop methods for 
predicting changes in biodiversity.

This would involve elucidating the impacts on, for 
example, the interrelationships between plants, insects, 
and birds of changes in patterns of ecosystem disturbance 
such as the increasing acreage of abandoned farmlands. 
We also aim to develop biodiversity indices for assessing 
the efficacy of initiatives such as environment-friendly 
agriculture on biodiversity, and to develop assessment/
management methods that employ those indices. 
Additionally, we will develop other tools for wide-area 
biodiversity assessment/prediction that use the above 
biodiversity indices and the Rural Landscape Information 
System (RuLIS) for biodiversity conservation.

We also aim to develop methods for assessing 

the impacts on biodiversity of alien species and crops 
genetically modified to tolerate adverse conditions, and 
to develop management methods for enabling genetically 
modified (GM) crops to be grown alongside non-GM 
crops.

(2) Investigation of environmental biofunctions for 
environmentally friendly and sustainable agriculture
To contribute to the development of environmentally 

friendly and sustainable agricultural technologies, we 
will develop basic technologies for leveraging the useful 
functions of organisms inhabiting agro-ecosystems. More 
specifically, we will identify chemical compounds that 
might lead to the development of new agrochemicals 
and other agricultural materials by elucidating the action 
mechanisms and ecosystem functions of allelochemicals 
produced by legumes and other plants that may be useful 
in weed control and other applications.

We will also identify semiochemicals involved in 
insect-insect, insect-plant, and insect-plant-natural enemy 
interactions, and elucidate their ecosystem functions to 
develop methods for utilizing them.

Furthermore, we will use metagenomic analysis to 
elucidate the metabolism of soil microbes involved in 
material circulation, and develop techniques for assessing 
soil microbial properties. We will also identify microbes 
and elucidate the functions and expression mechanisms 
of enzymes and related genes involved in degrading 
biodegradable plastics, and develop technologies for 
controlling the degradation of agricultural materials made 
from such plastics. 

Research Overview
(1) Investigation of mechanisms of variation in agro-

biodiversity and development of appropriate 
management technologies

a. Effects of changes in agricultural activities on 
biodiversity: impact analysis and assessment 
methodology

Research background
Agriculture is a human activity concerned with the 

production of food and other useful materials through 
leveraging material cycles (such as photosynthesis, 
decomposition of organic matter, water resource 
replenishment and supply) that are mediated by 
organisms in the natural world. Agriculture is accordingly 
directly dependent on biodiversity and benefits provided 
by ecosystems (ecosystem services). Agriculture also 
impacts biodiversity in various ways. In places where the 
same farming is practiced every year, unique ecosystems 
such as the shallow aquatic environments of paddy fields 
become established and provide valuable habitats for 
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many different wild species.
However, agriculture also has adverse impacts 

on biodiversity through the inappropriate use of 
agrochemicals and fertilizers, and the development 
of farmland, water channels, and other agricultural 
infrastructure that places undue priority on economic 
gain or efficiency at the expense of biodiversity. In other 
words, agriculture and biodiversity are closely related 
to each other, and as such, it is of vital importance that 
we practice sustainable agriculture and manage rural 
environments in a way that does not harm biodiversity 
or ecosystems. To balance agricultural production with 
the conservation of biodiversity, in this research area 
we are elucidating the responses of ecosystem structures 
and representative biological communities to changes 
in agricultural activities, and developing methods for 
predicting changes in biodiversity.

Key results
i. Finding relationships between abandoned cropland 

vegetation and land use
To determine, on a landscape scale, the response 

reaction of biological communities to abandoning 
cropland, on the Yura Peninsula of Ehime Prefecture (a 
montane landscape) we studied abandoned terraced fields 
and the forest vegetation that had established itself nearby. 
A multivariate analysis of the relationship between 
species composition and environmental factors indicates 
that pre-abandonment land use strongly influences post-
abandonment species composition. To find the relationship 
between land use and the progression of transition in 
conjunction with farming abandonment, we conducted an 
on-site study of the area covered by Tone River watershed 
RuLIS monitoring in 2012, prepared a 2012 land use map 
that could be compared to a land use map corresponding 
to past monitoring data; we then analyzed the relationship 
between the surface-area proportion of each community 
type and land use, according to agro-ecosystem landscape 
type. In parts of the Tone River watershed (rice paddy 
landscape) where conversion of higher ground to 
residential land has progressed, and time has passed since 
cropland abandonment, there was much characteristic 
vegetation. As the relationship between land use and the 
progression of transition in conjunction with farming 
abandonment has become clear, it is expected that this 
work will serve as a basis for assessment and forecasting 
studies.

ii. Effects of conservation agriculture and landscape 
structure
To develop a new conservation agriculture assessment 

method that uses birds as representative species, we 
explored methods of studying birds and their prey 
species: insects, and plants. Using a provisional method, 

we investigated fields under conservation agriculture 
and conventional agriculture in the Kanto region; we 
were able to discern the biodiversity conservation effect 
of conservation agriculture in a number of taxonomic 
groups from birds to arthropods and plants. To determine 
on the landscape scale the effects of farming methods 
on indicator species groups, we conducted a study of 
indicator species groups (spiders, frogs, and dragonflies) 
that show the effects of conservation agriculture in two 
groups of 10 rice paddies each cultivated with special 
and conventional methods, located in zones with different 
landscape structures ranging from low-lying valleys 
to level land in Tochigi Prefecture’s Shioya Town. We 
used model selection in a generalized linear model to 
analyze the influence of farming method and landscape 
structure on the number of individuals in each indicator 
species group, and found that the number of individuals 
was influenced by farming method and landscape, and 
that the influencing factors differed for species groups 
(Figure 2-1). We also used the data from last year’s 
spider study in a path analysis to reanalyze the influence 
of landscape structure; we discovered that for Tetragnatha 
genus spiders, surrounding forests indirectly have a 
positive influence on the number of spider individuals by 
increasing spider prey resources.

Using the knowledge that the traditional tea-grass 
integrated system contributes to maintaining biodiversity, 
which became known in 2009, this system in Shizuoka 
was certified as a Globally Important Agricultural 
Heritage System in May 2013. Additionally, the Council 
to Promote Shizuoka’s Traditional Tea-Grass Integrated 
System, which was established through the cooperation 
of five local municipalities, has created a “Certification 
Program for Tea-Grass Integrated System Practitioners,” 
which it uses to fortify its marketing strength.

iii. Assessment of habitat environments using the Rural 
Landscape Information System 
As a wide-area assessment using the Rural Landscape 

Information System (RuLIS), and in order to assess 
changes in suitability as habitat induced by cropland 
preparation, we used RuLIS monitoring data for the 
Tone River watershed, as well as GIS data for cropland 
preparation status, which is available for all of Japan, 
to assess habitat environments for native plants. When 
crop preparation data indicated that a plot was irregularly 
shaped, or that it was under 0.2 ha in size, it was assumed 
to be an “unimproved paddy,” and all other paddies 
were considered to be “improved paddies.” An analysis 
of 2007 data indicates that the number of native plant 
species in idled paddies (wetland plant communities) 
was significantly lower in improved paddies than in 
unimproved paddies, which means that the suitability 
of idled paddies as habitat for native plants changes 
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depending on whether they have been improved. On the 
other hand, there were no significant differences among 
currently used paddies (Spirodela polyrhiza–Monochoria 
vaginalis communities), dry abandoned paddies (Solidago 
canadensis communities), or wet abandoned paddies 
(Phragmites australis–Typha latifolia communities).

Idled paddies not only have high species diversity, 
but are also known for the appearance of rare wetland 
plants. This research shows that whether a paddy has been 
improved could possibly be a habitat indicator showing 
the suitability as plant habitat of rice paddy ecosystems.

b. Development of methods to assess the impacts of 
genetically modified (GM) crops and alien species 
on biodiversity, and to manage the cross pollination 
and mixing between GM and non-GM crops

Research background
The Japanese government drew up the Act on the 

Conservation and Sustainable Use of Biological Diversity 
through Regulations on the Use of Living Modified 
Organisms (Cartagena Law) to guard against adverse 
effects of the use of genetically modified (GM) organisms 

on biodiversity. With GM crops now being grown 
worldwide, Japan needs to develop a body of scientific 
knowledge in preparation for commercial cultivation even 
if GM crops are not currently being grown in the country. 
Furthermore, alien species entering Japan have increased 
rapidly as a result of international trade and exchanges, 
and there is concern that the spread of these species will 
disturb ecosystems and adversely affect the agriculture, 
forestry, and fishery industries in Japan. Countermeasures 
have been formulated under the Invasive Alien Species 
Act, but ensuring that they are effectively implemented 
requires relevant scientific knowledge. As such, in this 
research area, we are developing methods for assessing 
how biodiversity is affected by crops genetically modified 
to tolerate adverse conditions or by alien species, and 
developing management methods for enabling GM crops 
to be grown alongside non-GM crops.

Key results
i. Development of a method to assess the impacts on 

biodiversity of genetically modified crops and alien 
plants
We assembled informational materials on the 

Figure	2-1	 Influence	of	farming	method	and	landscape	structure	on	the	number	of	individuals	in	indicator	species	
groups	(spiders,	frogs,	and	dragonflies).

Positive	(+)	explanatory	variables	indicate	positive	influence	on	numbers	of	individuals,	and	negative	(−)	explanatory	variables	indicate	
negative	influence.	Gray-shaded	factors	are	those	that	were	not	selected	as	explanatory	variables.
Influencing	 factors	 and	 the	 mode	 of	 influence	 (whether	 positive	 or	 negative)	 differed	 depending	 on	 indicator	 species	 groups	 and	
individual	species.
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ecological characteristics (such as growing environments, 
dormancy, and germination temperature) of Brassica 
juncea, Brassica rapa L. var. nippo-oleifera, Glycine soja, 
and other species that are closely related to genetically 
modified crops, and that grow wild in Japan. We also 
investigated the insect fauna that feed on Glycine soja, 
and identified, among others, six Coleoptera species; two 
Hemiptera species; Lepidoptera insects including noctuid 
moths, Tischerioidea moths, Tortricidae moths, Pyralidae 
moths, and Geometridae moths; of Diptera, Agromyzidae 
flies; and of Orthoptera, Atractomorpha grasshoppers. 
We further used National-Land Numerical Information 
and other data to assess the habitat of Glycine soja; 
among other things, we found that i) the plant appears 
often in 1 km grid squares, in which dominant vegetation 
includes marsh herb communities and rice paddy weed 
communities, and in 1 km grid squares in which much 
land is used by rice paddies (about 40%) and forest (about 
25%); and ii) the plant hardly grows at all in Hokkaido 
and alpine regions of central Honshu, and also that it does 
not grow in areas with much land transformation. These 
findings are necessary when assessing the impacts of GM 
crops on biodiversity.

In a study of alien plants, which pose a great risk of 
running rampant, for each species we analyzed the soil 
environments where they grow and the plant nutrition 
characteristics. Results suggest that differences in 
nutritional requirements for phosphates are reflected in 
the differences in soil environments where alien species 
with a high risk of spreading grow, such as Solidago 
canadensis and Festuca arundinacea, and where the 
native plant Potentilla freyniana grows.

ii. Development of a method to determine the extent 
to which alien species have invaded and established 
themselves, and to assess and forecast increases in 
distribution
We monitored the golden mussel (Limnoperna 

fortunei) in the water supply facility network that 
withdraws water from Lake Kasumigaura in Ibaraki 
Prefecture and serves an area as far as the Naka River 
system, and determined the extent of the organism’s 
habitation. To build a model that predicts suitable golden 
mussel habitat in the water supply facility network, we 
performed model selection using a generalized linear 
mixed model; the model selected parameters including 
pH, electrical conductivity, distance from supply site, and 
trap siting. Additionally, golden mussel habitation surveys 
conducted in 2006 and 2012 along the entire shore of Lake 
Kasumigaura found that during six years the organism 
had expanded its distribution in the lake to a point about 
10 km (Figure 2-2). Calculations based on this expansion 
distance indicate a probability of at least 99% that in 2018 
the organism will have newly established itself in the 

places found free of it in the 2012 survey (Figure 2-3). 
We issued a press release about these results, and it was 
covered by many media.

For invasive insect pests for which information about 
their biological characteristics and distributions have 
been collected, we developed a method to determine 
the characteristics of insects emerging as agricultural 
pests and to predict their future enlarged distributions. 
To do this, we merged the Asia-Pacific Alien Species 
Database (APASD) into a database on the world’s major 
agricultural pests (CPCJ), which has little Asia-related 
information, to create the Assessment and Distribution 
Prediction Database on Insect Pests Not Yet Found in 
Japan (NAPASD).

iii. Development of a method to control hybridization 
and adulteration by genetically modified crops
To obtain parameters for use in a model to assess and 

predict hybridization by flowering overlap of rice plants 
as a technique for the proper control of GM crops, we 
transplanted and cultivated combinations of two cultivars 
each of early- and late-maturing varieties; during the 
cultivation period, we conducted a study including 
weather conditions, number of flowering panicles, amount 
of pollen released over time, and the hybridization rate, 
and then calculated the degree of flowering overlap. 
Additionally, we used the hybridization rate as estimated 
from the pollen dispersal amount and DNA analysis to 
assess the relationship between the degree of flowering 
overlap and the hybridization rate. Results confirmed 
that, except for a few outliers, there is a weak positive 
relationship between the degree of flowering overlap and 
the hybridization rate.

(2) Investigation of environmental biofunctions for 
environmentally friendly and sustainable agriculture

Research background
Many organisms in the natural world use chemical 

substances as signals to communicate with other members 
of their own species or with other species. The chemical 
substances released by organisms serve many different 
purposes, including finding mates, eliminating competitors 
and searching for food. Substances that perform these 
functions are known as semiochemicals. Identifying 
these semiochemicals and elucidating their functions 
is important for the appropriate management of agro-
ecosystems and development of sustainable production 
technologies that make use of ecosystem functions. To 
contribute to the development of environmentally friendly 
and sustainable agricultural technologies in this research 
area, we are developing basic technologies for leveraging 
useful functions of semiochemicals used by organisms 
inhabiting agro-ecosystems.
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Key results
i. Use of allelochemicals as herbicides

A constituent isolated as a plant growth inhibition 
substance from fallen Himalayan cedar leaves was 
identified as abscisic acid. An assessment of abscisic 
acid’s activity in the presence of three soil types (volcanic 
ash soil, calcareous soil, and alluvial soil) found that, 
unlike the allelochemicals that have been measured thus 
far (such as L-DOPA), abscisic acid’s activity does not 
decline even in the presence of soil, making it a promising 
candidate as an herbicide.

ii. Use of semiochemicals to control insect behavior
We worked out the complex composition of the 

aromatic constituents of komatsuna (Brassica rapa var. 
perviridis) flowers and determined the release dynamics 
of the main constituents. In laboratory behavior tests we 
demonstrated that the fragrance constituents, which are 
released in greater amounts during the day, independently 
attract a hungry parasitic wasps, Cotesia vestalis, which 
prey on Plutella xylostella larvae. We applied for a patent 
on these constituents. This accomplishment will be a new 
basic technique of insect pest control that controls the 
behavior of natural enemies.

iii. Elucidation of soil microbial functions and assessment 
of soil material circulation functions 
It was previously believed that in agro-environments 

the important process of nitrification, a part of the 
nitrogen cycle that is involved in greenhouse gas 
emissions and groundwater pollution, was performed by 
ammonia-oxidizing bacteria (AOB); however, research 
in recent years suggests the possibility that ammonia-
oxidizing archaea (AOA) are involved. We therefore 
applied an archaea community analysis method, which 
uses environmental DNA, to the soil in test agricultural 
plots, which differed in soil types and fertilizer types. 
We then tracked the changes in soil nitrification activity 
(nitrification activity potential) and the density of the 
ammonia-oxidizing archaea AOA amoA, which have the 
gene (amoA) that oxidizes ammonia, the initial reaction 
of nitrification. We found that as nitrification activity 
increases after fertilizer application, there was indeed an 
attendant increase in the density of ammonia-oxidizing 
bacteria (AOB) amoA, which were the only bacteria 
previously thought to carry out ammonia oxidation; 
however, there was also a similar increase in AOA amoA 
density. The density of AOA amoA was higher than that 
of AOB. There was a positive correlation with nitrification 

Figure	2-2	 Golden	 mussel	 distribution	
along	the	Lake	Kasumigaura	
shore.

Sizes	 of	 red	 circles	 indicate	 the	 number	 of	
individuals	 one	 survey	 worker	 collected	 in	 10	
minutes.	Surveys	found	the	mussel	living	along	
45.6%	 of	 the	 shore	 in	 2006,	 and	 83.2%	 in	
2012.

99%以上

Figure	2-3	 Changes	 in	 golden	 mussel	 distribution	 along	 Lake	
Kasumigaura	shore	(left:	2006	and	2012)	and	predicted	
future	expanded	distribution	(right:	2018).

The	prediction	figure	for	2018	shows	locations	with	an	estimated	establishment	
probability	 of	 at	 least	 99%	 as	“habitat.”	 It	 was	 predicted	 that	 in	 2018,	 the	
mussel	will	be	established	along	the	entire	lakeshore.	Percentages	shown	in	the	
figure	are	the	percentages	of	the	shoreline	inhabited	by	the	golden	mussel.
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activity especially in light-colored andosols and gray 
lowland soil, suggesting a contribution of a certain degree 
to nitrification in soil. This suggested that in order to 
assess the nitrogen cycle in cropland soil, especially the 
nitrification process, it is necessary to include archaea 
groups among the soil microorganisms analyzed.

iv. Development of technologies for controlling the 
degradation of agricultural materials made from 
biodegradable plastics.
When there was a small amount of oil in a liquid 

culture medium containing the yeast Pseudozyma 
antarctica, it produced the biodegradable plastic 
decomposition enzyme PaE; in the latter stage of cell 
proliferation, the yeast secreted a mannosyl erythritol lipid 
(MEL) that inhibits the activity of PaE. Based on these 
results we continuously added a basic culture medium 
containing sugars to a jar fermenter, and intermittently 
added oil, thereby creating a new culturing method that 
stably produces PaE in large quantities. At the same 
time, we applied for an international patent on a method 
for even more efficiently producing PaE using genetic 
recombination technology.

To perform a real-time analysis of how the enzyme 
is adsorbed onto the surface of biodegradable plastic 
(solid) and decomposes it, we came up with the idea of 
using a surface plasmon resonance device, and obtained 
results for the characteristics of PaE and mold enzymes. 

In an effort toward practical application, we determined 
the relationship between the compositions of 21 kinds 
of commercially sold biodegradable plastic mulch and 
decomposition with enzymes. Further, on multiple 
occasions at private sector factories, we obtained basic 
jar culturing data for the manufacture of biodegradable 
plastic decomposition enzymes.

We found that a cutinase-like biodegradable plastic 
degrading enzyme produced by a kind of mold (filamentous 
fungus) obtained from the surface of barley leaves can 
decompose many kinds of biodegradable plastic (Figure 
2-4). This enzymatic decomposition activity on a wide 
variety of biodegradable plastics is a useful characteristic 
for developing decomposition-facilitating technologies to 
use on biodegradable plastic materials.

 
3. Dynamics of agrochemicals and methods of 

reducing their risks in agro-environments

Medium-term targets
Technologies to reduce cadmium (Cd) content in 

paddy field soil and other measures to improve the safety 
of agricultural produce have been developed, but problems 
still exist in the risk management of heavy metals other 
than Cd in paddy fields, heavy metals in dry fields, and 
persistent organic pollutants (POPs). Stable, sustainable, 
and low-impact agricultural production also requires 
an understanding of material cycle functions within 

Figure	2-4	 Decomposition	activity	of	 the	biodegradable	plastic	decomposition	enzyme	 from	 the	B47-9	strain	on	
various	kinds	of	biodegradable	plastic	film.

This	enzyme	was	tested	on	several	kinds	of	biodegradable	plastic	films,	and	exhibited	degradation	activity	on	PBS,	PBSA,	PBAT,	PCL,	
and	PDLLA.	The	biodegradable	plastics	decomposed	by	the	enzyme	are	representative	types	that	are	blended	into	commercially	sold	
biodegradable	plastic	mulch	and	other	products.

Note:	PBS	 is	polybutylene	succinate,	PBSA	 is	polybutylene	succinate	adipate,	PBAT	 is	polybutylene	adipate	 terephthalate,	PCL	 is	
polycaprolactone,	PLLA	is	poly-L-lactic	acid,	PDLLA	is	poly-DL-lactic	acid,	and	PHB	is	polyhydroxybutyrate.
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agro-ecosystems and of the impacts on ecosystems of 
fertilizers, agrochemicals and other chemical substances 
derived from farming activities.

We will accordingly seek to improve technologies for 
reducing the risk of contaminating agricultural produce 
with hazardous chemicals, and to develop methods for 
predicting the dynamics of chemicals derived from 
farming activities in agro-environments and assessing 
their impacts.

(1) Development of technologies for reducing the risk of 
contaminating agricultural produce with hazardous 
chemicals
To reduce the risk of contaminating agricultural 

produce with hazardous chemicals such as Cd, arsenic 
(As) and POPs in agro-environments, we will seek to 
elucidate the dynamics of these chemicals in soil-crop 
systems, and to improve risk reduction techniques based 
on contamination risk prediction techniques and on 
methods that use plants and physical or chemical means.

(2) Methods of predicting the environmental dynamics of 
agro-chemicals and evaluating their impacts on agro-
ecosystems
We aim to use numerical models of the dynamics 

of nitrate nitrogen, phosphorus and other nutrients, 
and pesticides and other organic agrochemicals in 
agro-environments to develop methods for predicting 
their environmental loads and assessing the impacts 
on ecosystems of chemicals derived from agricultural 
production.

Medium Term Plan
(1) Improvement of technologies for reducing the risk of 

contaminating agricultural produce with hazardous 
chemicals
To reduce the risk of contaminating agricultural 

produce with hazardous chemicals such as Cd, As, and 
POPs in agro-environments, we will seek to elucidate the 
dynamics of these chemicals and the mechanisms of their 
absorption by plants in soil-crop systems, and to improve 
risk reduction techniques based on contamination risk 
prediction techniques and on methods that use plants and 
physical, chemical and other means.

In other words, we aim to develop techniques for 
forecasting the contamination risk to crops based on the 
extent of soil contamination, for POPs in the case of 
vegetables, and Cd in the case of major dry field crops.

To decrease the concentrations of Cd in dry field 
crops, arsenic in wet rice, and POPs in vegetables, we also 
aim to leverage plant functions and physical and chemical 
methods to develop soil remediation technologies and 
cultivation techniques that curb absorption.

(2) Methods of predicting the environmental dynamics of 
agro-chemicals and evaluating their impacts on agro-
ecosystems
We aim to use numerical models of the dynamics 

of pesticides and other organic agrochemicals, as well 
as nitrate nitrogen, phosphorus, and other nutrients in 
agro-environments, to develop methods for predicting 
their environmental loads and assessing their impacts on 
organisms.

More specifically, we will develop numerical 
models that comprehensively and quantitatively simulate 
the dynamics of agrochemicals and nutrients through 
watersheds that incorporate paddy fields, and methods 
for assessing the environmental load of nonpoint 
source pollution and remediation technologies. We 
will also develop methods for assessing the impacts of 
agrochemicals on biotic communities of aquatic animals 
and plants, and probabilistic methods for assessing the 
impacts of agrochemicals on ecosystems.

Research Overview
(1) Improvement of technologies for reducing the risk of 

contaminating agricultural produce with hazardous 
chemicals

Research background
Farmland soil can become contaminated with 

hazardous chemical substances in various ways, including 
seepage from river systems of calcium and arsenic 
originating in mines and smelters, presence of POPs in 
agricultural materials, and presence of contaminants in 
atmospheric precipitation. As a result of absorption of 
such soil contaminants by crops, the concentration of 
hazardous chemical substances in agricultural produce 
and sometimes exceed food safety standards. In this 
research area, we are seeking to ensure food safety with 
respect to hazardous chemical substances by studying 
risk assessment methods for predicting the degree of 
absorption of such substances by crops and risk reduction 
methods for minimizing such absorption.

Key results
i. Development of crop contamination risk forecasting 

techniques
For the purpose of developing a method to predict 

the risk of residual pesticides for succeeding crops, we 
analyzed the influence of pesticide and soil physical and 
chemical properties on the soil adsorption of various 
pesticides. We found that with pesticides that have 
aromatic rings and flat structures, the soil adsorption 
equilibrium coefficient (Koc) is specifically high, and that 
soil aromatic carbon affects pesticide adsorption. We used 
various kinds of paddy soil with different characteristics 
in an analysis of the major factors influencing arsenic 
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absorption by rice plants, then used multivariate analyses 
and other means to create a prototype formula to predict 
brown rice arsenic absorption, which incorporates 
parameters including soil arsenic content. These research 
results will help administrative authorities devise remedial 
measures.

International agencies are now discussing standards for 
arsenic concentration in rice, making increased analysis 
demand likely in the future. For arsenic acid, arsenous 
acid and organic arsenic we found liquid chromatography 
separation conditions for arsenic compounds under 
which the analysis time per analyte is short, no burden 
is imposed on analysis equipment even if used for many 
hours each day, and the analysis uses only a simple and 
volatile mobile phase. This was developed into a stable 
analytical method. Using this separation method reduces 
the frequency of instrument maintenance and makes it 
possible to accommodate increasing analysis demand. 
(Figure 3-1, Figure 3-2)

ii. Development of contaminated soil remediation 
technologies
To produce phytoremediation rice plants for 

cadmium, we plan to proceed with yield trials of high-Cd-
accumulating rice plants endowed with shatter resistance, 
narrow them down to a final strain, and apply for 
cultivar registration within the fiscal year. We developed 
DNA markers for highly functional phytoremediation 
rice plants, and selected a total of 11 strains in two 
groups having characteristics such as high yield, high 
soil cadmium uptake, colored rice, and high lodging 

resistance. These chosen strains are especially superior 
with regard to lodging and plant form, and hold promise 
as new highly functional rice plant strains that have high 
lodging resistance and high biomass.

In soil that had been contaminated with melamine 
due to the application of lime nitrogen, we conducted 
a decomposition test using charcoal impregnated with 
melamine-decomposing bacteria; we confirmed its 
decomposition effectiveness in melamine-contaminated 
soil. This opens the way to the quick decomposition of 
residual melamine in soil.

iii. Development of cultivation techniques that suppress 
Cd absorption
We applied for registration of a low-cadmium 

rice cultivar (named “Koshihikari Kan No. 1” in 
the application) and issued a press release about it. 
Additionally, we improved a DNA marker that is useful 
in making various low-cadmium cultivars. We are also 
conducting joint study with six prefectures for developing 
recommended varieties. We found that absorbed arsenic 
in brown rice can be substantially reduced by switching 
water management from flooding paddies, which is used 
to mitigate cadmium absorption, to intermittent irrigation, 
and further to water conservation management. By 
using low-cadmium rice plants, the amount of cadmium 
absorbed by brown rice — which in terms of water 
management has a tradeoff relationship with arsenic — is 
virtually below the detection limit, and therefore there are 
expectations that arsenic absorption by brown rice can be 
reduced by using water management.

Figure	3-1	 Liquid	 chromatography	 separation	 of	
arsenic	compounds.

Arsenic	 acid,	 arsenous	 acid,	 monomethylarsonic	 acid,	 and	
dimethylarsinic	 acid	 can	 be	 separated	 within	 4	 min.	 It	 is	 also	
possible	 to	 separate	 arsenobetaine,	 trimethylarsine	 oxide,	 and	
other	arsenic	compounds	that	are	found	in	fish	and	shellfish;	the	
method	holds	promise	for	application	to	foods	other	than	rice.

Figure	3-2	 Chromatogram	of	a	rice	fluid	sample.

In	 fluid	 samples	 for	 rice	 as	 well,	 the	 peaks	 for	 arsenic	
compounds	 were	 completely	 separated	 and	 quantified	 with	 no	
problem	(Japanese	 rice	contains	hardly	any	monomethylarsonic	
acid).
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Several kinds of iron materials checked for their 
effectiveness at limiting arsenic leaching were provided 
for use in paddy testing (always flooded); we judged their 
effectiveness at limiting arsenic absorption by rice plants. 
We found that, in comparison with the paddy given no 
iron, the materials were effective in limiting arsenic in 
brown rice grown in constantly flooded paddies, with 
effectiveness increasing in the following order: ordinary 
iron material ≤ iron oxide < zerovalent iron. Effectiveness 
in lessening arsenic in brown rice was demonstrated in 
rice paddies. We also developed a solubility assessment 
method for iron materials by using a stable iron isotope 
as a tracer.

iv. Development of risk-reduction techniques for paddies 
contaminated with radioactive cesium
We continued developing a practical remediation 

technique for paddies whose soil has coarse particles. 
The technique involves adding water and dispersant 
(sodium hydroxide) to the paddies, dispersing fine soil 
particles with radioactive Cs in high concentrations, and 
draining radioactive Cs from the paddies along with the 
soil particles. The concentration of soil 137Cs declined to 
50% of the pre-decontamination level, and 137Cs in brown 
rice declined to 49% that of the control paddy. We also 
confirmed the sustained remediation effectiveness in 
rice paddies that were remediated last year. Fukushima 
City is scheduled to begin a verification program for this 
remediation method.

Three rice strains (C-8-6-22, C-8-7-4, and A5-4-17) 
preliminarily chosen from mutant Koshihikari plants 
produced by bombardment with a heavy ion beam were 
cultivated in NIAES paddies and Fukushima paddies. 
We measured the 133Cs (NIAES) or 137Cs (Fukushima) 
in brown rice and found a decreased concentration in 
brown rice Cs for all three strains. Notably in A5-4-17, 
the decrease was at least 50%. Because we obtained 
promising strains, next we intend to work on verifying 
their local adaptability.

(2) Methods of predicting the environmental dynamics of 
agrochemicals and evaluating their impacts on agro-
ecosystems

Research background
Many different kinds of chemical substances, including 

pesticides and fertilizers, are used in agriculture. These 
substances are essential to maintaining high levels of crop 
production. However, some of these chemicals flow out of 
the farmlands on which they are used, affecting the quality 
of groundwater or surface water and adversely impacting 
riverine ecosystems. Efforts are being made to reduce 
the quantities of fertilizer and agrochemicals used on 
farmlands, but there are still many unanswered questions 

regarding how to practice more eco-friendly agriculture 
while maintaining current levels of crop production, 
how to use chemical fertilizers or compost in ways that 
help improve watershed groundwater and surface water 
quality, and how, when faced with multiple agrochemicals 
that have much the same effects, to choose the products 
that will least impact riverine ecosystems. Finding 
answers to such questions based on scientific methods 
requires the development of methods for quantitatively 
assessing the impacts of agrochemicals on water quality 
and ecosystems outside the farmlands on which they are 
used. In this research area, we are developing methods 
for quantifying the impacts of agrochemicals (pesticides 
and nutrient salts originating from agricultural activity) 
on water quality and ecosystems outside the farmlands on 
which they are used, and for assessing technologies for 
reducing the area source load of nutrients.

Key results
i. Methods of predicting the environmental dynamics of 

agrochemicals and evaluating their impacts on agro-
ecosystems
We used the pesticide environmental dynamics 

prediction model GIS-combined PADDY-Large by 
dividing a river into 250-m segments and calculated 
herbicide concentrations in river water; we then prepared 
curves showing the probability of excess concentrations 
for the maximum concentration in each segment. 
By overlaying these curves onto species sensitivity 
distributions, it was possible to quantitatively assess the 
ecological risk of pesticides.

We devised test conditions for a fluorescent 
microplate assay method to conduct simultaneous toxicity 
testing on five species of attached algae (one green alga, 
one blue-green alga, and three diatoms) that can represent 
Japan’s river ecosystems (Figure 3-3), described the test 
method in detail in a manual (Figure 3-4), and released 
the toxicity text method. Additionally, we applied this 
toxicity test method to 15 herbicides, and found that the 
sensitivity of attached algae is lower than that of standard 
green algae. Further, we conducted a compound toxicity 
test using a mixture of five herbicides: the results show 
that if mechanism differences are considered, it is possible 
to predict test results by selecting an existing model. This 
test method will make it possible to efficiently build a 
store of toxicity data on primary producers in Japan’s 
rivers, and make a major contribution to the ecological 
risk assessment of pesticides.

ii. Methods of predicting the environmental dynamics 
of nutrient salts and assessing technologies for 
minimizing their environmental load
We applied LEACHM, a model that predicts the 

dynamics of water, carbon, and nitrogen in cropland, 
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to different types of cropland soil. Additionally, we 
cataloged the prediction accuracy (IA values good in 
the 0.5–1.0 range) of LEACHM for water movement, 
nitrogen leaching, and other phenomena in a total of 
12 cropland plots with different soil and fertilization 
management conditions. We found that IA>0.5 for 
virtually all items and plots, and that the model has 
sufficient prediction accuracy for use in wide-area 
assessments. We also applied SWAT, a watershed-level 
model for water and substance dynamics that is being 
improved for use in watersheds with many rice paddies, 
and the conventional SWAT model, to paddy and non-
paddy watersheds, respectively, compared the measured 
and predicted values for river flow rate, concentrations of 
suspended substances, and other attributes, and confirmed 
their sound prediction accuracy.

We also investigated two versions of SWAT, a 
watershed-level model for water and substance dynamics. 
The conventional version and the improved version for 
watersheds with many rice paddies were applied to paddy 
and non-paddy watersheds, respectively.

iii. Development of a method to predict radioactive 
cesium dynamics
In various croplands and watersheds in Fukushima 

Prefecture, we measured the dissolved and suspended 
radioactive Cs concentrations (collected on a filter with a 
0.025 µm pore size) of atmospheric fallout, irrigation and 
drainage water, river water, and others at times of paddy 
puddling events and every month when river levels were 
normal. With these partition coefficient (Kd) results, we 
found that, among other things, Kd fluctuates broadly in 
the range 103–106 L/kg, the Kd of many water samples 
declined in tandem with electrical conductivity, and the 
Kd of atmospheric fallout declined in tandem with the 
concentration of dissolved organic carbon.

4. Advancing agro-environment inventory

Medium-term targets
We will seek to advance our agro-environment 

inventory (mechanisms for the systematic storage, 
utilization, and provision of agro-environment data, 
research findings, and other information or samples) with 
the aim of strengthening the foundations for research on 
agro-environments from the perspectives of addressing 
agricultural aspects of global warming, conserving 

Figure	3-3	 Test	method	using	Erlenmeyer	flasks	changed	to	a	test	method	using	microplates.

Because	algae	are	attached	to	flask	walls,	the	flask	method	is	difficult	to	apply	to	attached	algae,	but	the	new	test	method	measures	
biomass	with	algae	attached	to	the	microplate	bottoms.

Figure	3-4	 Manual	cover.

A	PDF	 file	of	 the	manual	can	be	downloaded	 from	 the	NIAES	
website.
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biodiversity, and promoting research for ensuring the 
safety of agricultural produce.

To this end, we will build advanced agro-
environment monitoring systems, develop new remote 
sensing technologies, and collate and expand our 
agro-environmental information resources. We will 
also build an integrated database for the centralized 
provision of desired information. Additionally, we will 
develop methods for the comprehensive assessment of 
environmental impacts that consider key aspects of both 
environmental conservation and agricultural productivity.

Medium Term Plan
(1) Monitoring and predicting agro-environmental 

dynamics using geoinformation and flux 
measurement
To aid the computerization and wide-area assessment 

of agro-environmental resources, we aim to develop 
technologies to analyze remote sensing data by using 
hyperspectral imaging and heretofore unused wavelength 
bands, and to develop highly accurate, wide-area 
assessment methods for ecosystem dynamics including 
crop productivity, land use, vegetation coverage, and soil 
properties.

We aim to combine these methods with findings 
from terrestrial observations of temporal fluctuations in 
gas flux, plant-soil gas exchange dynamics to develop 
a system for the wide-area monitoring and prediction of 
GHG flux, water and carbon dynamics, crop productivity, 
and other aspects of biophysical ecosystem dynamics.

(2) Collation of agro-environmental information and 
development of an integrated database
To facilitate the use of agro-environmental resources 

and information on them, we will build and expand 
individual databases for soil, insects, weather, and other 
aspects, and develop data utilization methods. In addition, 
we will monitor levels of radioactive substances in the 
agro-environment over time.

We also aim to build an integrated database for the 
centralized provision of nationwide agro-environmental 
information including data on soil, weather, organisms, 
land use, satellite images, and agricultural statistics.

Furthermore, to assist the creation of agro-ecosystem 
management scenarios aimed at balancing high agricultural 
productivity with environmental conservation, we aim to 
develop an integrated environmental impact assessment 
(ecobalance assessment) method that makes use of diverse 
spatial information, models, LCA methods, statistical 
methods, and more, and takes into consideration factors 
such as GHG emissions, soil carbon storage, biodiversity, 
leaching of nitrate nitrogen into groundwater, wide-area 
nitrogen flow, and productivity.

Research Overview
(1) Monitoring and predicting agro-environmental 

dynamics using geoinformation and flux 
measurement

Research background
Concern has grown in recent years regarding the 

impacts of climate change on food production, and of 
agro-ecosystems or agricultural production activities on 
water and air quality. As such, accurately monitoring and 
recording changes in land use, crop growth, water runoff 
and CO2 emissions from agro-ecosystems, and other 
parameters has become increasingly important. In this 
research area, we are seeking to accurately monitor such 
changes in agriculture and the environment over wide 
areas in real time by using earth observation satellites 
and other tools to carry out remote-sensing. We are 
also developing advanced methods and monitoring and 
prediction systems for observing, analyzing, and recording 
the flux of trace gases such as CO2 at the ecosystem level 
by using flux observation networks that continuously 
quantify such measures.

Key results
i. Development of a method that uses remote sensing to 

assess information on crops, agricultural management, 
and land use
For hyperspectral measurement methods with 

community chlorophyll amount being the main target 
change, we used a diverse data set (four countries, six 
vegetation types) to conduct cross validations with 
methods including indexing methods using reflection 
ratio, derivatives, and other values; multivariate analysis 
methods such as PLS identified the advantages and 
limitations of each method. Additionally, we developed 
a new assessment model (CCCsp) that has high accuracy 
and versatility. There are expectations that this prediction 
model will find broad application in predicting crop 
productivity and in making wide-area determinations of 
natural vegetation degradation.

In work on a wide-area crop determination method 
that uses time-series optical satellite data, we verified the 
effectiveness of a new algorithm and correction method 
for corn in the US corn belt; also, we verified that it 
can detect the regional variability of drought impacts 
as distribution information. As a method for the early 
prediction of yield per unit area, we confirmed that it 
can be used on the practical level for estimating the crop 
situation in advance (Figures 4-1 and 4-2).

We worked on ways to use a new synthetic aperture 
radar (SAR) satellite sensor to effectively use signals 
(backscattering coefficient σ0) observed by X-band and 
C-band satellite SAR sensors for the wide-area and timely 
measurement of crop and cropland information; we 
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explored basic relationships including observed signals 
and crop traits, as well as methods of assessing them, 
and developed an effective new method of assessing rice 
plant growth and yield traits (Figure 4-3). We also used 
high-resolution satellite SAR sensors to determine the 
signal characteristics for the wide-area measurement, on 
the scale of individual fields, for transplanting time and 
other primary management information. The findings and 
method obtained in this research will play an important 
role in applying diverse satellite SAR, for which there 
are many launch plans, in precision agriculture and yield 
forecasting, and for collecting statistical information.

ii. Upgrading systematic observation and quantitative 
assessment methods for gas flux dynamics
We continued our continuous gas flux observations at 

sites in Japan and abroad, chiefly at Mase in Tsukuba City, 
Ibaraki Prefecture. We used a different measuring method, 
the eddy correlation method, to simultaneously measure 
rice paddy methane emissions, and found a systematic 
correction method to assure the interchangeability and 
consistency of observation data. We also networked the 
flux observations and accumulated data including those 
for indicator ecosystems.

To elucidate and model the basic processes of 
ecosystem gas exchange, we developed a new continuous 
measuring method with high time resolution; the method 
includes a high-speed, multi-channel, continuous-
measurement system for plant leaf CO2 diffusion resistance 
that joined multiple chambers and a photosynthesis and 

evaporation measuring system connected to a CO2 isotope 
measuring device. This system enabled analyses such 
as those for environmental response and inter-cultivar 
differences in CO2 diffusion resistance in relation to 
photosynthesis.

iii. Wide-area assessment of ecosystem dynamics by 
building the Satellite–Ground Ecosystem Monitoring 
System
Last fiscal year we finished developing a system 

that automatically collects data in semi-realtime from 
ecosystem observations and builds a database (SGEMS-
D); this system was used as the core element in building 
the prototype of the “Satellite-Ground Ecosystem 
Monitoring System SGEMS,” whose purpose is to 
manage and provide a calculation system plus the product 
and data in an integrated manner. We started operating the 
system and proceeded with tasks including expanding its 
observation sites and observed items, and preparing ultra-
precise maps of land use and land cover information.

To integrate point measurement data on flux and 
other phenomena with satellite data and perform wide-
area assessments, we used high precision data from 
high-resolution satellites to analyze the characteristics 
of MODIS images (low-resolution, high-frequency 
observation data), and devised a systematic scale-
augmentation method that uses flux, satellite, and 
other data of different types in an integrated manner 
to perform wide-area gross primary production (GPP) 
assessments. We also completed GAEN-View, a web-
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Figure	4-1	 Relationship	 between	 the	 MODIS	 wide	
dynamic	 range	 vegetation	 index	 (WDRVI)	
10	days	before	silking	stage	and	corn	yield	
per	unit	area.

These	 results	 indicate	 that	 it	 is	 possible	 to	 predict	 the	 final	
corn	yield	per	unit	area	 from	 the	growth	of	assimilatory	organs	
(leaves)	up	 to	 the	 final	stage	of	vegetative	growth	observed	by	
MODIS.

Figure	4-2	 Yearly	 comparison	 of	 corn	 yield	 per	
unit	 area	 as	 estimated	 by	 MODIS	 and	
statistical	 data	 released	 by	 the	 US	
Department	of	Agriculture.

Values	 estimated	 by	 this	 method	 closely	 coincide	 with	 state	
statistical	values	released	by	the	US	Department	of	Agriculture;	
it	 was	 possible	 to	 quantitatively	 assess	 the	 poor	 harvests	 in	
2002	and	2012,	when	crops	were	damaged	by	record	droughts.
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based system that uses MODIS images for viewing global 
agro-environmental changes, and GSPAC, a versatile 
ecosystem spatial information platform for Asia-wide 
spatial data including cropland, climate, and phenology. 
These were integrated into SGEMS.

(2) Collation of agro-environmental information and 
development of an integrated database

Research background
Building a corpus of advanced basic research is 

essential to support the research that NIAES conducts on 
the interactions between global environmental change and 
agricultural activities and on the dynamics and reduction 
of risks posed by chemical substances in agro-ecosystems. 
In this research area, we are building and expanding 
individual databases for soil, insects, microorganisms, 
weather, and other important components of the agro-
environment, developing further methods of using this 
data, conducting long-term monitoring of radioactive 
substances in the agro-environment, and constructing an 
integrated database for the centralized provision of agro-
environmental information.

Key results
i. Building and expanding individual databases for soil, 

insects, microorganisms, etc.
We used the Comprehensive Soil Classification 

System of Japan, First Approximation in carrying out 
field studies in the Chubu, Hokuriku, Kinki, Shikoku, 
and Kyushu regions; for each prefecture, we prepared 
a provisional soil map on a 1/200,000 scale. We also 
developed an iOS/Android application called “e-
SoilMap”, which enables people to easily search soil 
maps and other soil information in the field, and to edit 
and share information by linking photographs, notes, and 
the like to soil maps (Figure 4-4).
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Figure	4-3	 Relationship	 between	 panicle	 weight	
during	the	ripening	period	and	backscatter	
coefficients	obtained	from	satellite	X-band	
SAR	sensors.

For	 rice	 plant	 communities	 during	 the	 ripening	 period,	 we	
discovered	 that	 the	X-band	backscatter	coefficient	σ0	has	 the	
most	distinct	sensitivity	to	panicle	weight.

Figure	4-4	 Linkage	between	“e-SoilMap”	and	the	cloud	(Google	Drive).

It	is	possible	to	edit	and	save	notes,	photographs,	and	other	data	in	the	cloud	in	association	with	location	information,	making	it	simple	
to	create	unique	user	soil	maps.
In	order	to	edit	soil	map	displays	and	one’s	PIN	on	a	PC,	it	is	necessary	to	install	Google	Earth	(map	software	for	satellite	images	and	
other	data,	which	is	provided	free	of	charge	by	the	US	company	Google).	Soil	maps	for	display	with	Google	Earth	can	be	downloaded	
at	no	charge	from	the	“Soil	Information	Viewing	System”	(http://agrimesh.dc.affrc.go.jp/soil_db/).
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In the area of microorganisms, we input to databases 
457 specimens of diseased pressed leaves, information on 
newly collected microorganisms and the microorganisms 
in the Microorganism Museum, and added them to 
“microForce.”

In the field of insects, we input to a database about 
4300 aphids, 2500 weevils (including 400 images), and 
other insects, created portals adapted to various uses in the 
insect inventory system, and added subsystem functions 
to enhance user convenience.

ii. Radioactive substance monitoring
As part of the monitoring survey for radioactive 

cesium (137Cs) and other nuclides in white rice, wheat, and 
their soil (rice paddies and upland fields), which has been 
continued nationally since 1957, we completed analyses 
of 137Cs, 134Cs, and 90Sr in rice, wheat, and soil gathered in 
2012 from fixed-point observation fields comprising 14 
paddies and seven upland fields around the nation. For a 
more efficient process in the simple analysis pretreatment 
method for 90Sr in flooded paddy samples from the agro-
environment, we created a pretreatment method based on 
a Sr-selective adsorption resin.

To update the cropland soil radioactive cesium 
concentration distribution map, which we had made in 
2011, we measured the radioactive Cs concentrations of 
soil and the air dose rates at 29 sites in controlled zones, 
and improved the conversion equation that determines 
radioactive Cs concentration from air dose rate. In the 
next fiscal year we will prepare a distribution map based 
on these results.

iii. Construction of an integrated database of agro-
environmental information
Using technology that takes advantage of the internet 

to make integrated use of NIAES and outside databases, 
we developed and released a browsing system for a 
botanical specimen information database that combines 
the NIAES database and that of Tokyo Metropolitan 

University’s Makino Herbarium. From the perspective of 
efficiency and improving user utility, we also gathered 
information related to policy on database use and public 
access; policy issues such as treating data as open data and 
adopting a Creative Commons license were considered.

iv. Development of an integrated environmental impact 
assessment (ecobalance assessment) method
To calculate the environmental load imposed by farm 

work, we collected data from farmers’ crop calendars and 
used LCA software to calculate the fuel consumption of 
various tasks. Based on those amounts, we calculated 
the associated CO2, CH4, N2O, NOx, SOx, and NH3 

emissions. Because the crop calendars we used were 
missing information on post-harvest straw management, 
as case studies we calculated environmental burdens for 
four scenarios: “straw plowed in,” “straw removed,” 
“straw removed + compost 10 t/ha,” and “straw 
removed + compost 20 t/ha,” and compared them. At 
the same time, we used the RothC model to calculate 
the soil carbon change over a 20-year period, and then 
determined the per-year soil carbon change. We used 
these items to obtain the environmental burden values for 
“global warming,” “acidification,” and “eutrophication” 
as follows. For “global warming”, we calculated GHG 
emissions by converting emissions of CO2, CH4, and 
N2O from rice cultivation and soil carbon storage into 
CO2 equivalent. For “acidification” we calculated acidic 
substance emissions by converting NOx, SOx, and NH3 
emissions into SO2 equivalent. For “eutrophication” we 
calculated nitrogen and phosphorus leaching and surface 
runoff (input amounts were 11% and 8.3%, respectively); 
eutrophication substance emissions were converted to 
PO4 equivalent. The “global warming” environmental 
burden diminished as the amount of compost increased, 
but “acidification” and “eutrophication” environmental 
burdens increased as the compost amount increased, 
thereby revealing differences among types of 
environmental burden.

Research Overview in FY�01�

��



Plans and Results for Research Projects with External Competitive Funding

Starting in FY 2013

1. How climate change will affect agriculture in 
Japan: assessments in high spatial resolution

Influence of climate change, especially of temperature 
rise, on agriculture has been apparent in Japan in 
the twenty-first century. For instance, heat stress in 
maturing stage has been deteriorating quality of rice in 
southwestern Japan, and various types of high temperature 
injuries of apples, grapes and mikans have also been 
apparent in a wide area of Japan. On the other hand, 
increased concentration of atmospheric carbon dioxide 
is generally expected to enhance crop photosynthesis, 
while temperature rise in the last four decades changed 
taste of apples sweeter. These influences of climate 
change on agriculture will be serious with progress of 
the global warming. To assess impacts of climate change 
on agriculture in Japan in the middle of the twenty-first 
century and the effects of probable adaptation measures 
to minimize the negative impacts, we started a five-
year contract research with the Ministry of Agriculture, 
Forestry and Fisheries of Japan. About 70 experts in 
National Institute for Agro-Environmental Sciences 
(NIAES), National Agriculture and Food Research 
Organization (NARO), Forestry and Forest Products 
Research Institute (FFPRI) and prefectural research 
organizations participate in the project. The targets of the 
impact assessment include cereal crops (rice, soybean, 
and wheat), fruits, forage crops and water resources for 
agriculture. In the project, we are investigating mechanism 
of various impacts of climate change on each crop by 
field and laboratory experiments and database analysis, 
and are improving numerical models to estimate impacts 
of climate change. In the field experiments, we are 
utilizing specially designed experimental facilities such as 
rice FACE (Free-Atmosphere CO2 Enrichment) and TGC 
(Temperature Gradient Chamber). By using the numerical 
models combined with the latest down-scaled climate 
scenarios, we will assess impacts of climate change on 
agriculture in Japan on a fine spatial resolution (1 km). 

2. Technology development for circulatory food 
production systems responsive to climate change: 
Development of mitigation option for greenhouse 
gases emissions from agricultural lands in Asia

This five-year research project entitled “MIRSA-2” 
has been launched since September 2013 entrusted by 
the Secretariat of the Agriculture, Forestry and Fisheries 
Research Council of the Ministry of Agriculture, Forestry 

and Fisheries of Japan. Water management in irrigated 
rice paddies is the most promising option to reduce a 
potent greenhouse gas (GHG), methane (CH4), emitted 
from the paddies. Alternate Wetting and Drying (AWD) 
was developed by International Rice Research Institute 
(IRRI), Philippines, to save the usage of irrigation 
water and is being disseminated to Asian countries. The 
objective of this project is to develop the improved water 
management based on AWD that can always reduce 
soil-derived emissions of CH4 and nitrous oxide (N2O) 
during a rice growing season from irrigated rice paddies 
in Asian countries by 30% as carbon dioxide equivalent 
compared to the conventional practice (i.e., continuous 
flooding). Six research institutes located in Asian 
countries participate in this project: Hue University of 
Agriculture and Forestry, Vietnam; Joint Graduate School 
of Energy and Environment, King Mongkut’s University 
of Technology Thonburi, Thailand; Philippine Rice 
Research Institute, Philippines; Indonesian Agricultural 
Environment Research Institute, Indonesia; IRRI; and 
NIAES. To achieve the objective, the project implements 
“field demonstration of AWD effect on reducing GHG 
emissions” by means of measuring the emissions from 
rice paddies in the four countries for multiple years, 
and “development of the guidelines for implementing 
Measurement, Reporting and Verification (MRV)”, which 
will be the basis for the near-future application of AWD 
as a GHG reduction activity to a carbon credit scheme. 

3. Research project for improving food safety 
and animal health – Development of cultivation 
management for mitigating arsenic contamination 
risk in rice –

Cadmium (Cd) is toxic to humans at concentrations 
lower than those at which it is toxic to plants because 
its effects on humans are cumulative. Although flooding 
of paddy fields effectively reduces grain levels of Cd, 
anaerobic conditions in paddy soil lead to arsenic (As) 
mobilization which could consequently increase the 
uptake of As by rice. 

The Ministry of Agriculture, Forestry, and Fisheries 
(MAFF) of Japan analyzed the As content of staple 
crops in Japan and found that an average value of total 
As and inorganic As concentration in polished rice were 
0.14 mg kg-1 and 0.12 mg kg-1, respectively (2014). As 
concentration in most other agricultural products was 
below the detection limit. Although sea food is a common 
source of total As, most of As in sea food are organic 
form which is less toxic than inorganic As. A market-
basket survey, with As-speciation analysis, indicated that 
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rice is a major source of dietary intake of inorganic As 
in the Japanese population. The intake of inorganic As 
in rice carries a significant risk for cancer in populations 
for whom rice is a staple food. A ML for inorganic As 
(0.2 mg kg-1) in polished rice has been adopted by the 
37th Session of the Codex Alimentarius Commission 
(2014).

This project has the following four study 
components:
1) Development of simultaneous mitigation technologies 

for arsenic and Cd in rice by using the low 
accumulating traits of rice cultivars 

2)  Development of simultaneous mitigation technologies 
for As and Cd in rice by using water management and 
adsorbent materials.

3) Development of prediction methods for As 
contamination risk in rice.

4) Development of simple and quick analytical methods 
for As concentration in rice and paddy soil
The project began in FY 2013 and is scheduled to 

end in FY 2017. This research project is supported by a 
grant from the MAFF and conducted by 13 organizations. 
The results obtained in this project will be useful for 
making management measures for the code of practice 
for the prevention and reduction of As contamination in 
rice which will be developed by the Codex Alimentarius 
Commission.

4. Development of impact assessment and 
management on biodiversity correspondable to 
novel genetically modified organisms

Genetically modified organisms (GMOs) have been 
utilized worldwide, from closed system to open field. 
Commercially cultivated crop area and countries of GM 
crop have been increasing year by year, and the total area 
was ca. 175 M ha, and 27 countries in 2013. And the area 
in the developing counties was dramatically increased, 
e.g. Brazil, Argentina, China, and India. The Convention 
on Biological Diversity (CBD) was opened for signature 
at the Earth Summit in Rio de Janeiro on 5 June 1992, and 
Cartagena Protocol on Biodiversity to CBD was adopted 
and entered into force in 2000’s. The protocol is aimed at 
protecting biodiversity from the adverse impact of GMOs 
by using modern biotechnology.

This project is one in a sequence of twelve known 
collectively as the “Research project for genomics-based 
technology for agricultural improvement”, which is 
supported by the Ministry of Agriculture, Forestry and 
Fisheries of Japan. The objective of the sequential project 
is to develop DNA markers on the specific traits of crops, 
e.g. small grain cereals, soybean, vegetable, to establish 
the crop breeding system by using the makers, to develop 
novel breeding technologies towards the next generation 

by using genomic information in order to improve the 
vital crop traits such as yield and so forth.

The targets of GMO here introduce fitness 
improvement, such as environmental stress tolerance and 
pest resistance (e.g. Bacillus thuringiensis (Bt) protein), 
and we focus on soybean, canola, rice, silkworm, and 
fishes (Atlantic salmon, killifish “Medaka” and carp) 
and their wild relatives. New Plant Breeding Techniques 
(NBT) is also one of the targets. This project has the 
following two study components. One is to develop 
impact assessment techniques for GMOs in viewpoints 
of adverse effect on biodiversity and modified gene 
detection. The other is to develop risk management 
technologies for GMOs in viewpoint of adverse effect on 
biodiversity and coexistence between GMOs and none-
GMOs (e.g. cleistogamy).

This project is composed by 21 action plans as a 
whole, and they are conducted by about 45 researchers 
from 16 organizations. The project began in FY 2013 and 
is scheduled to end in FY 2017. The participants are not 
only NIAES, but also other non-designated independent 
administrative institutions, universities, and the private 
sector.

Ending FY2013

1. Development of ‘Health checkup based Soilborne 
disease management (HeSoDiM)

This project was started in 2011 by financial support 
of Ministry of Agriculture, Forestry and Fisheries 
(MAFF). In general, the prediction model is a powerful 
tool for airborne diseases but is not applicable to soilborne 
diseases due to the difficulty of accurate prediction. This 
indicates the need for an alternative decision-making 
system. For this reason, Tsushima and Yoshida (2011) 
proposed a new system that does not rely on prediction, 
i.e., HeSoDiM. HeSoDiM consists of the three steps 
described below. 
1) First step: Completion of a “health checklist” for each 

of farmer’s fields.
In this step, a checklist for each of farmer’s fields 

including diagnostic items such as variety name, disease 
severity in the previous crop, and PCR-DGGE and 
DRC (dose-response curve) data is filled out by the 
farmer before cultivation. All checklists are stored in the 
database. 
2) Second step: Estimation of the “D-potential level” 

In this step, the D-potential level of a field is assessed 
based on the checklist obtained in both the current and 
past years. 
3) Third step: Selection of appropriate control measures 

according to the D-potential level
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In this step, appropriate control measures are selected 
economically according to the D-potential level (e.g., 
levels 1–3). 

Finally, the manual of HeSoDiM was constructed in 
FY2013. The usefulness of HeSoDiM is now tested for 
control of various soilborne diseases in some prefectural 
agricultural experiment stations.

2. Development of new biopesticides and methods for 
their applications toward low input farming

Pesticides containing microorganisms which have 
inhibitory effects against plant pathogens as the active 
ingredient are generally called as biopesticides. Because 
interests have been growing on environmentally friendly 
agriculture and food safety by farmers and consumers, as 
well as governmental back up based on agri-environmental 
policies, use of biopesticides is assumed to become more 
popular in agricultural practices. However, owing to 
difficulties to exert stable inhibitory effects, microbial 
pesticides or even chemicals against soil-borne diseases, 
which cause serious damages on crop production, are still 
less developed. Under such background, we are carrying 
out a research project funded by Ministry of Agriculture, 
Forestry and Fisheries from 2011 fiscal year to develop 
novel microbial agents which can lead to biopesticides, 

and methods for application of the microbes against 
significant diseases of Solanaceae, such as bacterial wilt, 
Fusarium wilt, and Fusarium crown and root rot. For the 
selection of microbes, emphasis was placed on Bacillus 
spp., plant growth promoting rhizobacteria or fungi, 
and arbuscular mycorrhizal fungi, etc. Several members 
of these microbes have been known to cause induced 
systemic resistance (ISR) against various plant pathogens 
in plants; the mode of action appears to be suitable for 
controlling soil born disease more efficiently. Our study 
revealed that Bacillus thuringiensis serovars sotto and 
fukuokaensis caused ISR induction to tomato plants, and 
showed superior inhibitory effects against bacterial wilt 
and Fusarium wilt of tomato, respectively, in pot and 
field experiments. Since B. thuringiensis has already 
been used as an effective bioinsecticide, we propose 
the species is useful as ‘dual control agent’ effective to 
the both of insect pests and plant diseases. In addition, 
against Fusarium crown and root rot disease of tomato, 
we found two Paenibacillus strains isolated from tomato 
phyllosphere showed significant inhibitory effects in 
field experiments. They are also promising microbial 
candidates for novel biopesticides against the disease. 
Further experimental studies using the verified candidates 
are ongoing with agrochemical companies to develop 
commercial biopesticides.
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Major Symposia and Seminars

1. Overview of NIAES 30th Anniversary Program 
and Commemorative Symposium

The National Institute of Agro-Environmental Sciences 
(NIAES) was established in 1983 through reorganization 
of the National Institute of Agricultural Sciences. After 
becoming an independent administrative corporation in 
April 2001, it marked its 30th anniversary in December 
2013. In commemoration, on Friday, December 13 NIAES 
held the “National Institute of Agro-Environmental 
Sciences 30th Anniversary Symposium ‘Agriculture and 
the Environment in the 21st Century’” at Shinjuku Meiji 
Yasuda Life Hall in Tokyo. Director-General Tetsuzo 
Yasunari of the Research Institute for Humanity and 
Nature delivered the symposium’s keynote address, and 
NIAES researchers described the history of our 30 years 
of research and the latest research achievements in the 
form of one special report and three research topics. In a 
panel discussion called “Agro-Environmental Research in 
the 21st Century,” experts from various fields discussed 
the direction of future research. Please see other articles 
in this issue for details.

2. Keynote Address

Future Earth: The Significance of Asian Environmental 
Research

Tetsuzo Yasunari (Director-General, National 
Institutes for the Humanities, Research Institute for 
Humanity and Nature)

For the keynote address, NIAES invited Tetsuzo 
Yasunari, Director-General of the Research Institute 
for Humanity and Nature, which is one of the National 
Institutes for the Humanities, an inter-university research 
institute corporation. He both described Future Earth, 
an international program for new research on global 
environmental change that was formally proposed in 
spring 2013, and explained the importance of Future Earth 
in Monsoon Asia. Mr. Yasunari is a member of Future 
Earth’s International Council for Science; he bears the 
important responsibility of heading the Science Council 
of Japan’s Future Earth Committee.

Mr. Yasunari began by addressing the current state of 
the global environment and explained that a limit (tipping 
point) is being crossed because of the 20th century’s 
rapid increase in human activity. He then described the 
events leading to establishment of Future Earth that has 
the objectives of providing knowledge society needs to 
deal with the risks of global environmental change and 
facilitating the transition to a sustainable global society. 
On the topic of Monsoon Asia he observed that the natural 

environment in this zone of great crustal movement 
enabled the viability of wet rice agriculture, which has 
served as the foundation to feed the world’s largest 
population. On the other hand, because today’s rapid 
modernization and globalization have made this region 
into “a hotspot of global pollution,” he argued that there 
is an urgent need to build an international framework, 
called Future Earth in Asia, that includes researchers, 
policymakers, and citizens to pursue the transition to 
sustainable societies throughout Asia.

The details of the address are also contained in the 
following article, which Mr. Yasunari handed out on that 
day. Interested readers should read it in conjunction with 
this article.

Yasunari, T. (2013) Future Earth: A New International 
Framework for Research on Global Environmental 
Change. Environmental Research Quarterly, No. 170, 
5–13. (in Japanese) 

3. Panel Discussion
In the panel discussion, which was chaired by NIAES 

President Miyashita, five stakeholders discussed “Agro-
Environmental Research in the 21st Century.”

From the standpoint of farmers, Ms. Yuko Kobayashi, 
director of the NPO Heroines of the Country, expressed 
her hopes that agro-environmental research will help 
solve problems that farmers face in the fields. As an 
example, she cited the high-temperature crop damage that 
has emerged in the last few years.

From the standpoint of facilitating local government 
agricultural policy, experimentation, and research, Mr. 
Hiromichi Kato, director of the Ibaraki Agriculture 
Institute, expressed his wish that the latest research 
results for agro-environmental technologies in fields 
such as global warming response measures, resource 
conservation, and reducing environmental burdens would 
be quickly shared with farmers at the local level.

Professor Takashi Kosaki from Tokyo Metropolitan 
University indicated his hope, from the perspective of 
the management and use of land including farmland, 
that the results of agro-environmental research will be 
communicated to not only farmers, but to people from all 
walks of life.

From the perspective of the social sciences, Professor 
Kentaro Yoshida from Nagasaki University indicated the 
possibility that, through the fusion of the natural sciences 
and social sciences, the partnership of science with policy 
and industry, and other linkages, diverse stakeholders 
will become users of agro-environmental research. His 
observations were based on discussions at a plenary 
session of the Intergovernmental Platform on Biodiversity 
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and Ecosystem Services (IPBES), in which he had been 
participating until the previous day.

Finally, from the perspective of consumers and 
citizens, who seek food and environmental safety, science 
writer Waki Matsunaga observed that the close linkage 
of research results with political policy over the 30-year 
history of NIAES is a form of regulatory science, and 
expressed her hope that this will be further facilitated.

Based on these opinions and expectations, the 
panelists further advanced the discussion on the direction 
that agro-environmental research should take from 
perspectives such as linkages between basic research 
and applied research, between specialized research and 
interdisciplinary research, and the way in which science 
and society relate to one another. Participants deepened 
their awareness that pursuing interdisciplinary research 
with the participation of diverse stakeholders benefits 
society by producing important initiatives for solving 
agro-environmental problems in which various factors are 
related in complex ways; these initiatives can contribute 
to solving food and environmental problems in our 21st-
century world.

With this main symposium as the central event, we 
also held side events for each research field throughout 
the 2013 fiscal year. 

NIAES 30th Anniversary Workshop 1
Development of Techniques to Reduce the Risk of 
Residual POP Pesticides in Vegetables
–13th Annual Seminar on Organic Chemicals 
Studies–

Every year the National Institute for Agro-
Environmental Sciences (NIAES) holds a seminar 
to discuss problems related to pesticides and other 
organic chemicals in the environment. On October 30, 
2013, a diverse group of 105 people from independent 
administrative corporations and other research institutions, 
prefectural agriculture experimental stations, universities, 
government agencies, private enterprises, interested 
organizations (such as agricultural cooperatives), and the 
general public participated in the seminar.

Persistent organic pollutants (POPs) are a group of 
substances that signatories to an international convention 
must endeavor to reduce and abolish. Seven of the 22 
substances covered by the convention were formerly 
used as pesticides in Japan. Some of these — drin family 
pesticides and heptachlor — still remain in the soil, and 
sometimes are detected in excess of residue limits in 
gourd family vegetables. This is a problem that subverts 
food safety; producing districts must address the problem 
in ways such as voluntary restraints on production or 
performing broad-based soil and crop testing.

At the seminar, seven speakers, who had been 
developing techniques to prevent and reduce crop 
contamination by residual soil POPs, presented their 
research findings. Participants then had an in-depth 
discussion on the challenges of and outlook on pesticides 
that persist in soil.

 

NIAES 30th Anniversary Workshop 2
On the Strategic Use of Spatial Information 
Technologies for Crop Intelligence in Producing 
Areas

In farming areas during recent years, declining crop 
quality caused by high-temperature damage, aging of the 
farming population, and fewer farmers make it necessary 
for production to reduce physical labor, raise value 
added, and increase resilience. In responding to these 
requirements, it is important to first precisely diagnose 
the state of crop growth in each geographical region, and 
then appropriately manage production.

To achieve this, in addition to “Japanese-style precision 
agriculture” that has been traditionally practiced, there 
are expectations for the use of regional-scale intelligence 
that makes the maximum use of remote sensing and other 
spatial information technologies (information collection, 
analysis, monitoring, forecasting, and decision-making 
support).

For these reasons the National Institute for Agro-
Environmental Sciences hosted a workshop on October 
31 in Akihabara, where participants discussed ways 
to strategically use spatial information technologies in 
crop-producing areas. The workshop had 94 participants 
from organizations including the national and prefectural 
governments, publicly operated experimentation 
and extension agencies, independent administrative 
corporation research institutes, and private enterprises. 
The participants described the latest trends in spatial 
information technologies, and also discussed means and 
cooperation arrangements for their application in farming 
areas throughout Japan.

NIAES 30th Anniversary Workshop 3
National Institute for Agro-Environmental Sciences 
Public Seminar
Agriculture that Supports Abundant Life

Agriculture has long been conducted in harmony 
with ecosystems. Agricultural ecosystems, which serve 
as habitat for many of the very familiar organisms such 
as the red dragonfly and Japanese rice fish, are nurtured 
by farming activities. Agriculture has benefited from 
biodiversity, while at the same time creating distinctive 
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ecosystems that differ from wilderness and have 
maintained biodiversity; however, that is generally not 
well known. Therefore, to inform the general public about 
the relationship between agriculture and biodiversity, we 
held a public seminar in Tokyo (Akihabara) on Tuesday, 
November 5 with 111 participants comprising 16 members 
of the general public, five people in farming and other 
activities, 24 from companies and other organizations, 
nine from universities, 24 from research institutions, 21 
from local governments, and 12 from the Ministry of 
Agriculture, Forestry and Fisheries and other government 
agencies.

 

The environment that rice paddies provide for 
organisms

From the presentation by Nagoya University Professor 
Yoshihiro Natsuhara

The seminar featured research on the relationship 
of agriculture and rural areas to biodiversity, indicator 
organisms that measure the effectiveness of conservation 
agriculture, and bird diversity in relation to landscape 
structure and farmland consolidation. Participants 
presented examples of how agricultural production 
and biodiversity are both achieved compatibly and also 
explained how the general public conceives biodiversity. 
The discussion featured questions and views from a 
variety of standpoints, ranging from the intrinsic problems 
of biodiversity to problems directly connected to farms. 
NIAES intends to make use of participants’ views in 
future research.

NIAES 30th Anniversary Workshop 4
The 27th Symposium of NIAES Agro-Meteorology 
Division

Experts in Agro-Meteorology Division of NIAES 
is leading and/or joining various international research 
networks and projects to promote scientific researches 

on agriculture and atmospheric environment. To promote 
these international activities, we held the 27th Symposium 
of NIAES Agro-Meteorology Division “International 
Research Networks and Projects in Agricultural 
Meteorology and Their Collaborations” at International 
Congress Center EPOCHAL Tsukuba on 2 December 2013 
with support of the Society of Agricultural Meteorology 
of Japan, Crop Science Society of Japan, and Japanese 
Society of Soil Science and Plant Nutrition. After keynote 
lectures by Prof. Takehisa Oikawa (Professor Emeritus, 
The University of Tsukuba) and Prof. Joon Kim (Seoul 
National University, Korea), seven experts talked about 
objectives and activities in international networks and 
projects they have been leading or participating, and 
discussed collaborations between those networks and 
projects. The networks and projects talked about in the 
symposium are as follows: the Monsoon Asia Agro-
Environmental Research Consortium (MARCO); Global 
Research Alliance on Agricultural Greenhouse Gases 
(GRA); FLUXNET/AsiaFlux (the flux monitoring tower 
flux network for carbon and water cycles), Integrated 
Land Ecosystem-Atmosphere Processes Study (iLEAPS), 
MINCERnet (a global research alliance to support the 
fight against heat stress in rice), Global crop FACE 
Network, and the Agricultural Model Intercomparison 
and Improvement Project (AgMIP). The participants in 
the MARCO-AgMIP Workshop (2-6 December 2013) 
joined the symposium and made 14 poster presentations. 
This is the first in the 30 years to use English as the 
official language of the Symposium of NIAES Agro-
Meteorology Division. About 50 participants including 
11 from overseas cultivated mutual understanding for the 
future collaboration.

NIAES 30th Anniversary Workshop 5
31st Seminar on Soil and Water
Cadmium and Arsenic Absorption by Crops, and Risk 
Management

On February 26 the Seminar on Soil and Water was 
held at the Tsukuba International Congress Center with 
about 120 participants. There is heightened awareness of 
and concern about food safety in Japan and abroad. With 
regard to cadmium, rice standards based on the Food 
Sanitation Act were reviewed in February 2011, but there 
is also a need to expedite cadmium reduction measures 
for other crops as well. For arsenic, it has been found that 
in Japan rice makes a large contribution to the intake from 
agricultural products. At the seminar Masanori Aoki, 
Assistant Section Chief in the Food Safety and Consumer 
Affairs Bureau of the Ministry of Agriculture, Forestry 
and Fisheries, delivered a lecture on the situation in Japan 
and internationally, and on future initiatives. This was 
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followed by a presentation of NIAES achievements in 
suppressing crop absorption of cadmium. Dr. Nobuo Suzui 
from the Japan Atomic Energy Agency then used a video 
in his talk to explain the dynamics of cadmium in plant 
bodies. Shimane University Associate Professor Shingo 
Matsumoto described techniques to suppress arsenic 
uptake by rice plants by using agricultural materials and 
water management. Finally, Tomohito Arao of NIAES 
further developed the discussion with an overview of 
“Development of Cultivation Management Techniques 
to Mitigate Arsenic Risk in Rice Plants,” a project which 
has been in progress since the 2013 research year under 
a commission from the Ministry of Agriculture, Forestry 
and Fisheries.

NIAES 30th Anniversary Workshop 6
4th Agro-Environment Inventory Workshop
Building an Inventory for Efficiently Assessing the 
Risks from Agricultural Chemicals

On Thursday, February 27 at the Tsukuba International 
Congress Center, NIAES held a workshop with about 90 
participants on the theme of “building an agricultural 
chemical inventory” necessary for assessing the risks 
from agricultural chemicals, which are indispensable 
agricultural inputs.

Associate Professor Takeshi Kobayashi from 
Yokohama National University delivered the keynote 
address, “Current State of Information Infrastructure on 
Health Risks of Chemicals,” which was followed by a 
lecture from Atsushi Nakamura of the National Institute 
of Technology and Evaluation about the provision of 
basic information on chemicals under the Act on the 
Evaluation of Chemical Substances and Regulation of 
Their Manufacture. Next was a lecture by Lin Bin-Le of 
the National Institute of Advanced Industrial Science and 
Technology about assessing and managing the ecological 
risks that can be addressed under the same law. NIAES 
personnel Iwasaki and Nagai delivered reports on the use of 
geographical information in building agricultural chemical 
inventories and in assessing exposure and ecological risks. 
In the discussion, participants exchanged information on 
the challenges of database creation, management, and 
operation, and on effective database use.

 

During the break, visitors viewed displays of soil and 
insect specimens and research results were presented in 
the lobby.

NIAES 30th Anniversary Workshop 7
Microbial Ecology and Functions Useful to Agriculture, 
as Discovered from Nucleic Acids

Nearly all the microorganisms in nature are yet-
unknown microorganisms that are hard to culture. NIAES 
has developed techniques to directly extract, from soil 
and other environments, the nucleic acid molecules (i.e., 
DNA and RNA) that contain the genetic information of 
microorganisms, and then analyze the types and functions 
of these unknown microorganisms. On the auspicious 
occasion of NIAES’ 30th anniversary, this public seminar 
focused on research covering microbial ecology and 
functions, which have become known from nucleic acids 
extracted from the environment. The seminar featured 
lectures from the scientists who are leading research in 
this field; they introduced research findings obtained thus 
far at NIAES. The 164 participants, ranging from students 
to company personnel, provided us with valuable opinions 
via questionnaires and other means.

 

Akihabara Convention Hall, Friday, March 27

MARCO-FFTC Workshop
Genetically Modified Crops in Asia

Two-thirds of the world’s poor live in the Asia-Pacific 
region. In this region there is great interest in genetically 
modified (GM) crops, the purpose of which is to provide 
a stable food supply. For that reason, NIAES and the 
Food & Fertilizer Technology Center for the Asian and 
Pacific Region (FFTC) invited experts from abroad and 
jointly held a workshop on the theme of “Benefits and 
Risks of GM Crops in Asia” from October 8–10, 2013 at 
the Tsukuba International Congress Center. Enthusiastic 
discussions facilitated by lectures, poster presentations, 
and other means clearly revealed the similarities and 
differences among Asia-Pacific countries with regard to 
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a broad array of considerations ranging from GM crop 
development to regulation. NIAES shall continue to take 
the lead in expanding networking by creating venues for 
information exchange and technical cooperation.

MARCO Workshop
Assessing and Reducing Environmental Burdens for 
Sustainable Agro-Ecosystem Management

NIAES, in partnership with the Tohoku University 
Graduate School of Agricultural Science and the 
Institute of Soil Science, Chinese Academy of Sciences, 
is conducting joint international research* aimed at 
assessing and reducing environmental burdens in agro-
ecosystems. To disseminate research results, we held 
a MARCO Workshop called “Assessing and Reducing 
Environmental Burdens for Sustainable Agro-Ecosystem 
Management” from October 16 to 19 at the Tsukuba 
International Congress Center (Tsukuba City) and other 
venues. The workshop had a total of 68 participants from 
six countries, including four leading researchers from 
abroad, and featured a lively exchange of views.
* Research projects: “Comparative Research on the 

Nitrogen Cycles of Agro-Environment Watersheds in 
Japan and China, and Their Impacts on Water Quality,” 
and “Development of Techniques to Reduce Greenhouse 
Gases Arising from Rice Paddies, and Assessment of 
Their Reduction Potential”

 

Photo. Workshop session.

Public Seminar on Agro-Environmental Technology in 
Niigata
An Agricultural Approach to Alleviating Burdens on 
the Global Environment

Every year the National Institute for Agro-
Environmental Sciences hosts public seminars to broadly 
inform the public of our research results and to strengthen 
our collaboration with the staff of prefectural and local 
governments for the dissemination of our results. With the 
support of Niigata Prefecture and the cooperation of the 
Niigata Agricultural Research Institute, this year we held a 
seminar in Nagaoka City with over 260 participants. At the 
seminar, six researchers described techniques for rice plant 
growth forecasting and cultivation management using grid 
climatic values,* techniques for limiting emissions of the 
greenhouse gas methane from rice paddies, and organic 
cultivation techniques for rice growing and biodiversity. 
There was also lively debate on subjects such as “How 
should one go about limiting greenhouse gas emissions 
while also maintaining biodiversity?”
* Estimated climatic value for each square, about 1 km2 in 

size, of a grid drawn along latitude and longitude lines.
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Conferences, Workshops, and Research Meetings

Title Place Date Participants

Symposium FY 2013

MARCO-FFTC Joint International Workshop 2013: “Benefits and 
Risks of Genetically Modified Food Crops in Asia” Tsukuba 8-10 Oct 13 83

This international workshop was jointly organized by the Food and Fertilizer Technology Center (FFTC) to collaborate 
with the Monsoon Asia Agro-Environmental Research Consortium (MARCO), and supported by College of Agriculture of 
Ibaraki University and National Institute of Agrobiological Sciences. The workshop aimed to exchange the information on 
genetically modified food crops, to discuss on uncertainty regarding benefits and potential risks, and to establish a platform 
for technical cooperation and capacity building among Asian countries.

MARCO International Workshop 2013: “Evaluation and Mitigation 
of Environmental Impacts in Agricultural Ecosystems for Sustainable 
Management”

Tsukuba 16-19 Oct 14 68

This Workshop based on international collaborative projects between Japan and China, supported by the Japan Science and 
Technology Agency (JST), the Ministry of Science and Technology of China (MOST), and the Natural Science Foundation 
of China (NSFC). The Workshop highlighted the current situation and major progress of these Japan-China collaborative 
projects by discussing nutrient cycling in agricultural watersheds and mitigation of greenhouse gas emission from rice 
paddies.

The Ecosystem Informatics Workshop I (NIAES 30th Anniversary): 
“Strategic Use of Geoinformation Technologies for Intelligent Crop 
Production.”

Tokyo 31 Oct 13 94

The advanced use of geoinformation technologies such as remote sensing and GIS is crucial for the efficient and sustainable 
crop production. The state-of-the-art in remote sensing methodologies for crop monitoring as well as some of practical 
applications in regional crop production were reported by specialists from various public and private sectors. The application 
needs, technological potential, and collaboration frameworks were discussed. The importance of interdisciplinary and 
inter-sector collaborations was emphasized.

International Symposium on Soil Carbon Modeling in Agricultural 
and Forest Ecosystems: “Current status and future challenges” Tsukuba 12-13 Nov 13 51

This symposium aimed to share current status of research on soil carbon modelling and to discuss future direction of 
this issue, by inviting four foreign speakers. It was supported by the Research Program of the Ministry of Agriculture, 
Forestry and Fisheries, “Evaluation, Adaptation and Mitigation of Global Warming in Agriculture, Forestry and Fisheries: 
Research and Development”, and jointly hosted by Forestry Forest Products Research Institute and National Institute for 
Agro-Environmental Sciences.

NIAES 30th Anniversary symposium: “Agriculture and the 
Environment in the 21st Century” Tokyo 13 Dec 13 205

In commemoration of NIAES 30th Anniversary, NIAES held an agro-environmental symposium. Researchers from NIAES 
introduced the research activities, and the expert persons done a lecture about the agriculture environment in the monsoon 
Asia. By the panel discussion, Researchers argued about an agro-environmental study of the 21st century with the expert 
person of various quarters.

The Ecosystem Informatics Workshop II (NIAES 30th Anniversary): 
“Strategic Use of Remote Sensing for the Intelligence of Food 
Security.”

Tokyo 14 Feb 14 107

The advanced use of satellite remote sensing is vital for the near real-time assessment of crop productivity at sufficient 
spatial resolutions towards food security. In addition to the state-of-the-art in remote sensing methodologies in optical, 
thermal and microwave domains, some practical case studies for regional assessment of crop production were presented. 
The practical information-needs and possible collaboration schemes towards the national food security, crop insurance and 
solution businesses were discussed.
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Title Place Date Participants

Seminar

The 171st Tsukuba Bioscience Hall Workshop: “Observation 
Technique of Air Temperature and Its Application in Field Trials” Tsukuba 12-14 Jun 13 15

To build capacity of agronomists to fight against the impact of global warming on agricultural production, researchers 
from NIAES gave lectures to them on theoretical basis and practical techniques for observation and use of air temperature. 
Each participant made his/her own force-ventilated radiation shield "NIAES-09S" which was developed by NIAES. By 
comparing the measured values of air temperature taken by the shields they had just made and set in various conditions in 
the same field, they realized the importance of methodology to obtain air temperature which correctly represents the real 
condition of the field.

The 174th Tsukuba Bioscience Hall Workshop: “PCR-DGGE analysis 
of soil microbial community” Tsukuba 29-30 Aug 13 18

NIAES developed the manual of PCR-DGGE analysis using soil DNA, as a useful evaluation technique of soil microbial 
community, which is deeply involved in crop production and agricultural environment. Here, This workshop introduced 
this technique and gave a training class of the short term.

NIAES Open Seminar “Promoting Wildlife-friendly Agriculture” Tokyo 5 Nov 13 111

Research on the relationships between agricultural activities and biodiversity in farmlands was presented, and probability 
to achieve the synergistic interaction between agricultural production and biodiversity conservation was discussed.

The 176th Tsukuba Bioscience Hall Workshop: “Molecular 
Phylogenetics — Theory and Practice” Tsukuba 6-8 Nov 13 18

Three-day hands-on workshop on the theory of molecular phylogenetics and its applications with PC exercise of computing 
phylogenetic trees based on DNA and amino acid sequences held in the computer room in AFFRIT. Thirty students 
selected all over Japan participated in this workshop featuring several leading scientists in molecular phylogenetics and 
evolution as teachers.

NIAES Open Seminar in Niigata, “Reducing global environmental 
load - Challenge of agriculture –“ Niigata 18 Nov 13 263

The seminar was organized under close collaboration with Niigata Prefecture. The objective of this seminar was to 
introduce various research subjects NIAES challenged to citizens in Niigata. The presentation consisted of utilization of 
mesh agro-climate data for predicting rice growth and its management, reducing technology of GHG (methane) in paddy 
field, organic farming and biodiversity in rice paddy. Recent research topics were also introduced in the poster session.

The 6th NIAES science café: “Let’s understand the relationship 
between agriculture and alien species with songs.” Tsukuba 2 Mar 14 29

Members of the Biodiversity Division of NIAES performed four original songs to describe the current situation of alien 
species expanded in Japan. After each performance, they had a lecture to explain the meaning of the lyric from the point 
of view of positive and negative effects of alien species on the agriculture in Japan. They also enjoyed the game to find 
out the alien species hidden in the ingredients of sukiyaki with the participants so that they understood the closeness of the 
problem to daily life.

NIAES 30th Anniversary Open Seminar: “Microbial diversity and 
functions related to agriculture revealed by nucleic acids” Tokyo 7 Mar 14 164

The nucleic acids extracted directly from agricultural soil are very useful for understand the diversity and the function of 
the microbe related to agriculture. In this seminar, research achievements of NIAES in this field and excellent studies using 
nucleic acids extracted from environments were introduced.

Research Meeting

The 13th Seminar on Organic Chemical Studies: “Reduction 
techniques of POPs insecticides pollution in vegetables” Tsukuba 30 Oct 14 105

Persistent organic pollutants (POPs) remain in Japanese farming soils, more than 40 years after their use as insecticides 
was prohibited. In recent years, residues of POPs in cucurbit fruits have become a problem. In this seminar, the study about 
some reduction techniques of POPs pollution in vegetables were presented. And the future prospects and problems were 
discussed.

Research Overview in FY�01�
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Title Place Date Participants

The 27th workshop on Climete and Agro-Envionment: “International 
Research Networks and Projects in Agricultural Meteorology and 
Their Collaborations”

Tsukuba 2 Dec 13 45

After keynote lectures by Prof. Takehisa Oikawa (Professor Emeritus, The University of Tsukuba) and Prof. Joon Kim 
(Seoul National University, Korea), seven experts talked about objectives and activities in international networks and 
projects they have been leading or participating, and discussed collaborations between those networks and projects.

MARCO-AgMIP workshop: “Evaluation and improvements of rice 
growth and yield models” Tsukuba 2-5 Dec 13 22

This workshop was held a s an annual meeting for the rice growth model team of the Agricultural model inter-comparison 
and improvement project (AgMIP) to better understand the performance of existing rice growth models under elevated CO2 
conditions based on datasets obtained in the free-air CO_2 enrichment facilities in Japan and China. We also discussed 
critical growth processes that need to be improved for better prediction of rice yields under climate change.

The 31st Seminar on Soil and Water (NIAES 30th Anniversary): 
“Uptake of cadmium and arsenic of agricultural crops and risk 
management measures.”

Tsukuba 26 Feb 14 118

We focused on remediation technologies of cadmium-contaminated areas, development of low cadmium rice cultivar 
“Koshihikari kan-1”, imaging technologies of cadmium and arsenic in plants and mitigation technologies of arsenic in rice. 
Future directions for integrating these studies toward achieving simultaneous mitigation technologies for cadmium and 
arsenic in rice were discussed.

The 4th Agro-environmental Inventory Seminar (NIAES 30th 
Anniversary): “Construction of inventory (database) for efficient risk 
assessment of chemicals including pesticides”

Tsukuba 27 Feb 14 90

First, the current status of databases on chemical health risks was presented. Chemical Substances Control Law (CSCL) 
in Japan and related activities were introduced. Third, ecological risk associated with CSCL was presented. Finally, two 
researchers of our institute introduced the status of open-database concerning geographic information and its use for 
exposure assessment, and the construction of chemical inventory and its use for ecological risk assessment, respectively.
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Research Collaborations

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 
2011, the following activities were conducted under the 
auspices of MARCO. For details of each meeting. please 
visit the MARCO website at http://www.niaes.affre.go.jp/
marco/news.html/

• The MARCO-FFTC (Food and Fertilizer 
Technology Center) International Seminar on 
Increased Agricultural Nitrogen Circulation in Asia: 
Technological Challenge to Mitigate Agricultural 
Nitrogen Emissions was held from 27 to 30 September 
2011 in Taipei, Taiwan.

• The MARCO Workshop on Technology Development 
for Mitigating Greenhouse Gas Emissions from 
Agriculture was held from 15 to 18 November 2011 
at Tsukuba.

MARCO's website contains plenty of information on 
the consortium.
http://www.niaes.affrc.go.jp/marco/
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Academic Prizes and Awards

2013 NISTEP Award (also known as “The Researchers 
with Nice Step”): Development of a method for global 
crop yield prediction at three months before the 
harvest”

Researcher: Toshichika Iizumi

Dr. Toshichika Iizumi, a Researcher at the Agro-
Meteorology Division, won the 2013 NISTEP Award. 
The National Institute of Science and Technology Policy 
(NISTEP), Ministry of Education, Culture, Sports, 
Science and Technology (MEXT), gives this award 
to selected scientists who have achieved significant 
contributions to science and technology (S&T). Since 
2005, about 10 scientists across all disciplines of S&T 
have been selected every year for this prize, including 
Prof. Shinya Yamanaka who is a winner of 2012 Nobel 
Prize in Physiology or Medicine (he won NISTEP Prize 
in 2006). In this case, the prize recognizes Dr. Iizumi’s 
significant research outcomes as a young scientist. 

Dr. Iizumi and his colleagues found that, in about 
20% of the global harvested area, rice and wheat 
production are reliably predictable at three months before 
the harvest using ensemble seasonal climatic forecasts 
and statistical crop models. The reliabilities of estimates 
varied substantially by crop. The reasons for variation in 
the reliability of the estimates included the differences in 
crop sensitivity to the climate and the technology used 
by the crop-producing regions (e.g., irrigation). Given 
the increased dependency of consumers, including poor, 
on food imports, national governments and commercial 
entities in food-importing countries are therefore paying 
increased attention to the cropping forecasts of important 
food-exporting countries as well as to their own domestic 
food production. These findings demonstrate the 
usefulness of seasonal climatic forecasts in predicting 
crop failures and will encourage the adaptation of food 
systems to climatic extremes under changing climate.

2013 (Sixth) NIAES
Young Researcher Encouragement Awards

To stimulate younger researchers at our institution, 
this award is presented to those researchers and research 
fellows (post-doctoral researchers) under age 40 and 
employed at the National Institute for Agro-Environmental 
Sciences, who have conducted particularly outstanding 
research. The award ceremony and speeches by recipients 
were held on December 5.

Researchers:
Research on Insect Sex Pheromones and Other 

Semiochemicals
Biodiversity Division, Jun Tabata, Senior Researcher
 

Humans chiefly use language (sounds) to 
communicate, but other organisms often use chemicals 
to exchange information. For example, the sex 
pheromones secreted by female moths to attract males are 
semiochemicals that send a message by means of smell. I 
am conducting research to reveal the chemical structures 
and functions of such substances, and the mechanisms 
behind their production and reception. I hope to use 
them as biologically derived techniques to prevent insect 
damage with a low environmental burden.

Research on Simple, Quick and Versatile Residual Crop 
Pesticide Analysis Methods 

Organochemicals Division, Eiki Watanabe, Senior 
Researcher

Pre-shipment tests and other inspections for residual 
pesticide analyses are performed to assure agricultural 
crop safety. Requirements for analysis methods used 
in such situations are simplicity and rapidity, as well 
as versatility and economy. In consideration of the 
global environment and working environments of those 
performing the analyses, it is also important to minimize 
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Research Overview in FY�01�



the use of hazardous organic solvents. To fulfill these 
conditions, I developed an analysis method that uses 
water to extract water-soluble pesticides, and reduced the 
amounts of organic solvents used for analyses.

Research Fellows
Elucidating Molecular Mechanisms to Reduce 

Concentrations of Arsenic and Cadmium in Crops
Soil Environment Division, Masato Kuramata, NIAES 

Research Fellow
 

Rice accounts for a high proportion of the cadmium 
and arsenic that the Japanese ingest from food. I therefore 
endeavored to elucidate the mechanism by which rice 
plants absorb these heavy metals. For cadmium, I 
identified the absorption gene and developed a DNA 
marker for it. For arsenic, based on studies of arsenic 
metabolism by rice plant rhizosphere bacteria, I identified 
the arsenic methylation gene and discovered a new 
arsenic compound. My research found that arsenic exists 

in various forms in the rice plant rhizosphere, and that the 
factors influencing arsenic absorption by rice plants were 
unexpectedly complex.

Research on Using Calcium Cyanamide to Reduce the 
Nitrous Oxide Emitted from Farmland

Carbon and Nutrient Cycles Division, Akinori Yamamoto, 
NIAES Research Fellow

 

The largest source of the powerful greenhouse 
gas nitrous oxide is agriculture; the reduction of these 
emissions by agriculture is a major challenge. I therefore 
explored techniques using calcium cyanamide, a chemical 
that is distinguished by its effectiveness both as an 
agricultural chemical and fertilizer, to reduce nitrous 
oxide emissions from farmland. I found that for tea 
plantations and poorly drained upland fields converted 
from rice paddies, use of calcium cyanamide can reduce 
nitrous oxide emissions compared to ordinary chemical 
fertilizers.
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Affiliation Number of 
Scholars Subject Duration

New Zealand Landcare Research New 
Zealand Ltd.

The International Seminar
“Soil Carbon Modeling in Agricultural and 
Forest Ecosystems”

Jun 8, 2013 -
Jul 5, 2013

New Zealand Landcare Research New 
Zealand Ltd.

The International Seminar
“Soil Carbon Modeling in Agricultural and 
Forest Ecosystems”

Jun 13, 2013 -
Jun 23, 2013

Korea, Chamical Safetry Division, 
Natiotnal Academy of Agriculture 
Science, Rural Development 
Administration

The International Seminar
“Soil Carbon Modeling in Agricultural and 
Forest Ecosystems”

Sep 26, 2013 -
Sep 26, 2013

France, INRA, Department of 
AgroEcology

The International Seminar
“Soil Carbon Modeling in Agricultural and 
Forest Ecosystems”

Sep 26, 2013 -
Sep 26, 2013

Philippines, Food and Fertilizer 
Technology Center for the Asian and 
Pacific Region (FFTC)

1 5th Group Meeting for the Paddy Rice Research 
Group of GRA

Oct 7, 2013 -
Oct 11, 2013

Vietnam, Plant Protection Research 
Institute 1 5th Group Meeting for the Paddy Rice Research 

Group of GRA
Oct 7, 2013 -
Oct 11, 2013

Indonesia, Indonesian Center for 
Agricultural Biotechnology and Genetic 
Resources Research and Development 
(ICABIOGRAD)

1 5th Group Meeting for the Paddy Rice Research 
Group of GRA

Oct 7, 2013 -
Oct 11, 2013

Philippines, Biological Office, Bureau of 
Plant Industry, Department of Agriculture, 
Government of the Philippines

1 5th Group Meeting for the Paddy Rice Research 
Group of GRA

Oct 7, 2013 -
Oct 11, 2013

China, Biotechnology Research Institute, 
Chinese Academy of Agricultural 
Sciences

1 5th Group Meeting for the Paddy Rice Research 
Group of GRA

Oct 7, 2013 -
Oct 11, 2013

India, International Centre for Genetic 
Engineering and Biotechnology (ICGEB) 1 5th Group Meeting for the Paddy Rice Research 

Group of GRA
Oct 7, 2013 -
Oct 11, 2013

Australia, School of Agriculture, Food 
and Wine, University of Adelaide 1 5th Group Meeting for the Paddy Rice Research 

Group of GRA
Oct 7, 2013 -
Oct 11, 2013

Pakistan, National Institute for 
Biotechnology and Genetic Engineering 1 5th Group Meeting for the Paddy Rice Research 

Group of GRA
Oct 6, 2013 -
Oct 11, 2013

China, Institute of Soil Science, Chinese 
Academy of Sciences 3 5th Group Meeting for the Paddy Rice Research 

Group of GRA
Oct 15, 2013 -
Oct 20, 2013

China, Institute of Soil Science, Chinese 
Academy of Sciences 1 5th Group Meeting for the Paddy Rice Research 

Group of GRA
Oct 15, 2013 -
Oct 20, 2013

China, Soil and Fertilizer Institute, 
Sichuan Academy of Agricultural 
Sciences

1 5th Group Meeting for the Paddy Rice Research 
Group of GRA

Oct 15, 2013 -
Oct 20, 2013

China, Institute of Botany, Chinese 
Academy of Sciences 1 5th Group Meeting for the Paddy Rice Research 

Group of GRA
Oct 15, 2013 -
Oct 20, 2013

New Zealand, AgResearch Grasslands 1 5th Group Meeting for the Paddy Rice Research 
Group of GRA

Oct 14, 2013 -
Oct 22, 2013

Foreign Visitors

1. Foreign Scholars
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Affiliation Number of 
Scholars Subject Duration

China, Institute of Environment and 
Sustainable Development in Agriculture, 
Chinese Academy of Agricultural 
Sciences

1 5th Group Meeting for the Paddy Rice Research 
Group of GRA

Oct 24, 2013 -
Oct 26, 2013

Vietnam, Institute of Agricultural 
Environment, Vietnam Academy of 
Agricultural Sciences

3 5th Group Meeting for the Paddy Rice Research 
Group of GRA

Oct 24, 2013 -
Oct 26, 2013

Pakistan, Pakistan Agricultural Research 
Council 1 5th Group Meeting for the Paddy Rice Research 

Group of GRA
Oct 24, 2013 -
Oct 26, 2013

India, Kalinga Institute of Industrial 
Technology University 1 5th Group Meeting for the Paddy Rice Research 

Group of GRA
Oct 24, 2013 -
Oct 26, 2013

Germany, Forschungszentrum Juelich
The International Seminar
“Soil Carbon Modeling in Agricultural and 
Forest Ecosystems”

Nov 10, 2013 -
Nov 15, 2013

Philippines, International Rice Research 
Institute 1

MARCO-AgMIP rice team workshop
“Interactions among international networks on 
the rice agriculture and environment in the face 
of climate change”

Dec 1, 2013 -
Dec 6, 2013

USA, International Fertilizer Development 
Center (IFDC) 1

MARCO-AgMIP rice team workshop
“Interactions among international networks on 
the rice agriculture and environment in the face 
of climate change”

Dec 1, 2013 -
Dec 6, 2013

China, Chinese Academy of Science, 
Institute of Geographical Science and 
Natural Resources Research

1

MARCO-AgMIP rice team workshop
“Interactions among international networks on 
the rice agriculture and environment in the face 
of climate change”

Dec 1, 2013 -
Dec 6, 2013

USA, University of Florida 1

MARCO-AgMIP rice team workshop
“Interactions among international networks on 
the rice agriculture and environment in the face 
of climate change”

Dec 1, 2013 -
Dec 6, 2013

USA, Texas A&M University System 1

MARCO-AgMIP rice team workshop
“Interactions among international networks on 
the rice agriculture and environment in the face 
of climate change”

Dec 1, 2013 -
Dec 6, 2013

China, Nanjing Agricultural University 2

MARCO-AgMIP rice team workshop
“Interactions among international networks on 
the rice agriculture and environment in the face 
of climate change”

Dec 1, 2013 -
Dec 6, 2013

Netherlands, Wageningen University 1

MARCO-AgMIP rice team workshop
“Interactions among international networks on 
the rice agriculture and environment in the face 
of climate change”

Dec 1, 2013 -
Dec 5, 2013

Korea, Interdisciplinary Program in 
Agricultural & Forest Meteorology, Seoul 
National University

1
The Symposium of NIAES Agro-Meteorology 
Division (The NIAES 30th Anniversary 
Symposium)

Dec 1, 2013 -
Dec 3, 2013

Korea, Chamical Safetry Division, 
Natiotnal Academy of Agriculture 
Science, Rural Development 
Administration

1 GRENE Dec 19, 2013 -
Dec 24, 2013

Korea, Chamical Safetry Division, 
Naiotnal Academy of Agriculture Science, 
Rural Development Administration

1 GRENE Dec 19, 2013 -
Dec 24, 2013

International Activities
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Affiliation Number of 
Scholars Subject Duration

Thailand, King Mongkuts University of 
Technology 1 GRENE Jan 13, 2014 -

Jan 26, 2014

Thailand, King Mongkuts University of 
Technology 1 GRENE Jan 13, 2014 -

Jan 26, 2014

Philippines, International Rice Research 
Institute 1 AsiaFlux Training & Seminar Feb 22, 2014 -

Feb 28, 2014

Philippines, International Rice Research 
Institute 1 AsiaFlux Training & Seminar Feb 22, 2014 -

Feb 28, 2014

China, The Chinese University og Hong 
Kong 1 AsiaFlux Training & Seminar Feb 22, 2014 -

Feb 28, 2014

2. Fellows

Fellowship Affiliation Research Subject Duration

JSPS-Invitation 
fellowship programs 
for research in Japan

Department of 
Zoology, Aligarh 
Muslim University, 
India

Taxonomic study on soil nematodres of the 
order Dorylaimida with focus on the superfemit 
Tylecholaimidae

June 17, 2012 -
July 2, 2012

JSPS-Invitation 
fellowship programs 
for research in Japan

Guangdong Institute 
of Eco-environmental 
and Soil Sciences

JSPS BRIDGE Felloship Program July 1, 2012 -
Aug 14, 2012

JICA

Research Assistant 
Institute of 
Environment 
and Sustainable 
Development in 
Agriculture, CAAS

Technology for metal pollution Nov 7, 2012 -
Nov 28, 2012

JICA

Institute of 
Environment 
and Sustainable 
Development in 
Agriculture, CAAS

Technology for metal pollution Nov 7, 2012 -
Nov 28, 2012

JICA JSPS-Invitation 
fellowship programs 
for research in Japan

University of Maine Feb 4, 2013 -
April 14, 2013

3. Training

Affiliation Subject Duration

NewZealand, Landcare Research New 
Zealand Ltd.

The International Seminar “Soil Carbon Modeling in 
Agricultural and Forest Ecosystems”

Jun 8, 2013 -
Jul 5, 2013

NewZealand, Landcare Research New 
Zealand Ltd.

The International Seminar “Soil Carbon Modeling in 
Agricultural and Forest Ecosystems”

Jun 15, 2013 -
Jun 23, 2013

France, INRA, Development of 
AgroEcology

The International Seminar “Soil Carbon Modeling in 
Agricultural and Forest Ecosystems”

Sep 26, 2013 -
Sep 26, 2013
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Affiliation Subject Duration

Korea, Chemical Safety Division, National 
Academy of Agriculture Sciences, Rural 
Development Administration

The International Seminar “Soil Carbon Modeling in 
Agricultural and Forest Ecosystems”

Oct 21, 2013 -
Oct 30, 2013

Germany, Forschungszentrum Juelich The International Seminar “Soil Carbon Modeling in 
Agricultural and Forest Ecosystems”

Nov 10, 2013 -
Nov 15, 2013

Korea, Chemical Safety Division, National 
Academy of Agriculture Sciences, Rural 
Development Administration

GRENE Dec 19, 2013 -
Dec 24, 2013

Thailand, King Mongkuts University of 
Technology, Thonburi GRENE Jan 13, 2014 -

Jan 26, 2014

Philippines, International Rice Research 
Institute AsiaFlux Training & Seminar Feb 22, 2014 -

Feb 28, 2014

China, The Chinese Universioty of Hong 
Kong AsiaFlux Training & Seminar Feb 22, 2014 -

Feb 28, 2014

International Activities
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Program Delegated Institution Research Subject Duration

NIAES international response 
expense

McGill University, Montreal 
QC, Canada

McGill University, Montreal QC, 
Canada

Oct 15, 2013 -
Jun 11, 2014

NIAES international response 
expense

Queen’s University,Kingston 
ON,Canada OECD Cooperation Research Program Nov 15, 2013 -

May 3, 2014

NIAES international response 
expense

Canadian Museum of 
Nature, Ottawa ON, Canada

Survey and research on phytophagous 
weevils and collection management 
system for entomological items

Nov 18, 2013 -
Jun 6, 2014

2. Overseas Meetings

Meeting Venue Date Participants 
from NIAES

Food and Environment 2013 Hungary Apr 21-25, 2013 1

4th International Symposium on Soil Organic Matter 2013 China May 5-10, 2013 1

International Strategy to Prepare Agriculture of Climate Change Korea May 22-24, 2013 1

Capacity Building Workshop on : Strategic rice cultivation with energy 
crop rotation in Southeast Asia Thailand May 28-31, 2013 1

Business meeting for nationwide estimation of methan emissions from 
rice paddies in Thailand and participation in a relevant workshop Thailand May 28-Jun 1, 2013 1

International Union of Soil Science(IUSS), Global Soil Carbon 
Conference USA Jun 2-7, 2013 1

9th International Carbon Dioxide Conference China Jun 2-8, 2013 1

Presentation on mode of action of a bacterial candidate for novel 
biocontrol agent against soil borne diseases France Jun 8-15, 2013 1

The Global Research Alliance of Agricultural Greenhouse Gases Uruguay Jun 15-23, 2013 1

3rd SWAT Conference & Workshop in South East and East Asia(SWAT 
SEEA III) Indonesia Jun 16-21, 2013 1

GRA-PRRG Workshop on “ Greenhouse Gas Emissions from Paddy 
Rice Fields in Latin American Countries” Uruguay Jun 16-23, 2013 1

1st World Congress of Global Traps China Jun 17-21, 2013 1

19th International Congress of Arachnology Taiwan Jun 22-29, 2013 1

Spatio-temporal analysis using MODIS time-series data for early 
prediction of US corn yiel Canada Jun 24-29, 2013 1

Science of Nematologist annual meeting USA Jul 13-19, 2013 1

International Geosciences and Remote Sensing Symposium 2013 Australia Jul 20-27, 2013 1

Quqntitative risk-assesment for the potential alien pest insects in Japan 
using a GIS-based web database of the world pest insects USA Aug 2-9, 2013 1

The 32nd Willi Hennig Society Annual Meeting Germany Aug 2-9, 2013 1

Overseas Research and Meetings

1. Long-term Overseas Researches
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Meeting Venue Date Participants 
from NIAES

The 16th International Congress of Photosynthesis USA Aug 11-17, 2013 1

Workshop of Strategic Approach to Integrate Pratial Technologies for 
Climate-Smart Crop Production Taiwan Aug 12-16, 2013 2

The International Chemical Ecology Conference 2013 Australia Aug 17-25, 2013 2

XVII International Plant Nutrition Colloquium Turkey Aug 18-24, 2013 3

The 11th INTECOL Congress UK Aug 18-24, 2013 2

Asia-Pacific Advanced Network 36th Meeting Korea Aug 18-21, 2013 1

Joint Conference of 11th Asia Flux International Workshop Korea Aug 20-25, 2013 4

RDA and Dioxin 2013 Korea Aug 23-31, 2013 1

26th International Conference on Yeast Genetics and Molecular Biology
(Yeast2013) Germany Aug 28-Sep 5, 2013 1

The 2nd WASWAC World Conference Thailand Sep 3-8, 2013 2

The 2013 Conference of Global DNDC Network China Sep 14-17, 2013 1

2nd NewZealand - Japan Joint Committee Meeting on Science and 
Technology

New 
Zealand Sep 17-22, 2013 1

JIRCAS Recycling Priduction Project in China China Sep 22-28, 2013 1

International Conference, Sustainable Intensification: The pathway to 
low carbon farming? UK Sep 24-29, 2013 1

GLP, iLEAPS, AIMES joint workshop Interaction among Managed 
Ecosystems, Climate and Societies (IMECS) Netherlands Sep 24-27, 2013 1

XI International Fungal Bilogy Conference Germany Sep 28- Oct 4, 2013 1

1st International Conference on Global Food Security Netherlands Sep 28- Oct 4, 2013 1

The V International Conference on Environmental, Industrial and Applied 
Microbiology-BioMicroWorld 2013 Spain Sep 29- Oct 6, 2013 2

Outreach presentation for regional assessment of adaptation measures to 
climate change by using rice growth model China Oct 8-11, 2013 1

AgMIP EAST Asia Kickoff Workshop China Oct 8-11, 2013 1

Regional assesment of climate change impacts and adaptation measures 
in agriculture and food production China Oct 8-11, 2013 1

The 11th International Conference of the East and Southeast Asia 
Federation of Soil Science Societues (ESAFS) Indonesia Oct 20-26, 2013 2

The 34th Asian Conference on Remote Sensing (ACRS2013) Indonesia Oct 20-25, 2013 1

2013 Annual International Research Conference on Methyl Bromide 
Alternatives and Emis USA Oct 30-Nov 8, 2013 1

ASA-CAAS-SSSA International Annual Meetings USA Nov 2-9, 2013 3

6th International Nitrogen Conference and meetings of INMS project Uganda Nov 15-23, 2013 1

Desert Technology II International Conference USA Nov 2-9, 2013 1

International Conference on Open Data in Biodiversity and Ecological 
Research Taiwan Nov 19-23, 2013 1

5th Asia Pacific-Biodiversity Observation Network (AP-BON) Meeting Philippines Nov 25-28, 2013 1

International Activities
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Meeting Venue Date Participants 
from NIAES

Training workshop for measuring GHG emissions from rice paddies in 
Southeast Asia Philippines Dec 8-12, 2013 4

2013 AGU Fall Meeting USA Dec 8-14, 2013 3

American Geophysical Union USA Dec 8-15, 2013 1

Gordon Research Conference (Plant Volatitles) USA Jan 26-Feb 1, 2014 1

The Traning and Seminar on Methane Flux and Carbon Cycle Bangladesh Feb 21-Mar1, 2014 3

The 3rd International Workshop on Climate Change and their Effect on 
Agriculture in Asia Monsoon Region Indonesia Mar 16-20, 2014 2
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Publications

1. Official publications

1) NIAES Annual Report 2013

2) NIAES Research Executive Summary (Japanese ed.) (Kenkyu seika joho), No.30

3) Annual Report of National Institute for Agro-Environmental Sciences (Japanese ed.) (Nogyo kankyo gijutsu 
kenkyusho nenpo), No.30

4) NIAES News (Japanese ed.) (No-kan-ken nyusu), No.99 - No.102

2. Research Papers published by the NIAES staff

Scientific journal papers English 135
Japanese 38
Others 1

Proceedings (incl. Abstracts) English 126
Japanese 377
Others 0

Others
(Review, magazine/newspaper articles)

English 10
Japanese 131
Others 0

3. Research staff activities (English papers)

Author(s) Title Journal Title Vol.(No.) Pages Year
Uchida, Y.
Nishimura, S. 
Akiyama, H.

The relationship of water-soluble carbon 
and hot-water-soluble carbon with soil 
respiration in agricultural fields

Agriculture Ecosystems & 
Environment

156 116-122 2012

Akiyama, H
Morimoto, S
Hayatsu, M
Hayakawa, A
Sudo, S
Yagi, K

Nitrification, ammonia-oxidizing 
communities, and N2O and CH4 fluxes 
in an imperfectly drained agricultural 
field fertilized with coated urea with and 
without dicyandiamide

Biology and Fertility Of 
Soils

49(2) 213-223 2013

Wagai, R.
 Kishimoto-Mo, A-W.
Yonemura, S.
Shirato, Y.
Hiradate, S.
Yagasaki, Y

Linking temperature sensitivity of soil 
organic matter decomposition to its 
molecular structure, accessibility, and 
microbial physiology

Global Change Biology 19(4) 1114-1125 2012

Minanikawa, K.
Yagi, K.
Tokida, T.
Sander, B.O.
Wassmann, R.

Appropriate frequency and time of day 
to measure methane emissions from an 
irrigated rice paddy in Japan using the 
manual closed chamber method

Greenhouse Gas 
Measurement and 
Management

2(2-3) 118-128 2012

Nishina, K.
Akiyama, H.
Nishimura, S.
Sudo, S.
Yagi, K.

Evaluation of uncertainties in N2O and 
NO fluxes from agricultural soil using a 
hierarchical Bayesian model

Journal of Geophysical 
Research

117(G4) doi:
10.1029/201
2JG002157

2012
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Itakura, M.
Uchida, Y.
Akiyama, H.
Takada Hoshino, Y.
Shimomura, Y.
Morimoto, S.
Tago, K.
Wang, Y.
Hayakawa, C.
Uetake, Y.
Sanchez, C.
Eda, S.
Hayatsu, M.
Minamisawa, K.

Mitigation of nitrous oxide emissions 
from soils by Bradyrhizobium japonicum 
inoculation

Nature Climate Change 3 208-212 2013

Wagai, R.
Kitayama, K.

Soil organic matter storage in the tropical 
forests of Borneo : pedogenic controls and 
ecological implications

Pedologist 55(3) 392-402 2012

Katayanagi, N. 
Furukawa, Y.
Fumoto, T.
Hosen, Y. 

Validation of the DNDC-Rice model by 
using CH4 and N2O flux data from rice 
cultivated in pots under alternate wetting 
and drying irrigation management

Soil Science and Plant 
Nutrition

58(3) 360-372 2012

Yamamoto, A.
Akiyama, H.
Naokawa, T.
Yagi, K.

Effect of lime-nitrogen application on N2O 
emission from an Andosol vegetable field

Soil Science and Plant 
Nutrition

58(2) 245-254 2012

Jiang, G.
Shirato, Y.
Xu, M.
Yagasaki, Y.
Huang, Q.
Li, Z.
Nie, J. 
Shi, X

Testing the modified Rothamsted Carbon 
Model for paddy soils against the results 
from long-term experiments in southern 
China

Soil Science and Plant 
Nutrition

59(1) 16-26 2013

Minamikawa, K.
Eguchi, S.
Nishimura, S.
Ihara, H.
Maeda, M.
Yagi, K.
Komada, M.

Groundwater-induced emissions of nitrous 
oxide through the soil surface and from 
subsurface drainage in an Andosol upland 
field: A monolith lysimeter study

Soil Science and Plant 
Nutrition

59(1) 87-95 2013

Uchida, Y.
Von Rein, I.
Akiyama, H.
Yagi, K.

Contribution of nitrification and 
denitrification to nitrous oxide emissions 
in Andosol and from Fluvisol after coated 
urea application

Soil Science and Plant 
Nutrition

59(1) 46-55 2012

Zhu, C.-H. 
Cheng, W.-G. 
Sakai, H.
Oikawa, S.
Rebecca C., L. 
Usui, Y.
Hasegawa, T.

Effects of elevated [CO2] on stem and root 
lodging among rice cultivars

Chinese Science Bulletin 58(15) 1787-1794 2013

Liu, G.C.
Tokida, T.
Matsunami, T.
Nakamura, H.
Okada, M.
Sameshima, R.
Hasegawa, T.
Sugiyama, S

Microbial community composition controls 
the effects of climate change on methane 
emission from rice paddies

Environmental Microbial 
Reports

4(6) 648-654 2012
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Zhu, C.
Ziska, L.H. 
Sakai, H.
Zhu, J. 
Hasegawa, T.

Vulnerability of lodging risk to elevated 
CO2 and increased soil temperature differs 
between rice cultivars

European Journal of 
Agronomy

46() 20-24 2013

Hasegawa, T.
Sakai, H.
Tokida, T.
Nakamura, H.
Zhu, C.
Usui, Y.
Yoshimoto, M.
Fukuoka, M.
Wakatsuki, H.
Katayanagi, N.
Matsunami, T.
Kaneda, Y.
Sato, T.
Takakai, F.
Sameshima, R.
Okada, M.
Mae, T.
Makino, A.

Rice cultivar responses to elevated CO2 at 
two free-air CO2 enrichment (FACE) sites 
in Japan

Functional Plant Biology ― FP12357 2013

Yoshimoto, M.
Fukuoka, M.
Hasegawa, T.
Matsui, T.
Tian, X.
Vijayalakshmi, C.
Singh, M.P.
Myint, T.T.
Weerakoon, W.
Lafarge, T.
Lur, H.S.
Tarpley, L.

MINCERnet: A global research alliance to 
support the fight against heat stress in rice

Journal of Agricultural 
Meteorology

68(2) 149-157 2012

Fukuoka, M.
Yoshimoto, M.
Hasegawa, T.

MINCER: A novel instrument for 
monitoring the micrometeorology of rice 
canopies

Journal of Agricultural 
Meteorology

68(2) 135-147 2012

Zhu, C.
Ziska, L.
Zhu, J.
Zeng, Q.
Xie, Z.
Tang, H.
Jia, X.
Hasegawa, T.

The temporal and species dynamics of 
photosynthetic acclimation in flag leaves 
of rice (Oryza sativa) and wheat (Triticum 
aestivum) under elevated carbon dioxide

Physiologia Plantarum 145(3) 395-405 2012

Kuwagata, T.
Ishikawa-Sakurai, J.
Hayashi, H.
Nagasuga, K.
Fukushi, K.
Ahamed, A.
Takasugi, K.
Katsuhara, M.
Murai-Hatano, M.

Influence of low air humidity and low root 
temperature on water uptake, growth and 
aquaporin expression in rice plants

Plant and Cell Physiology 53(8) 1418-1431 2012

Nouchi, I.
Hayashi, K. 
Hiradate, S.
Ishikawa, S.
Fukuoka, M.
Chen, C.P.
Kobayashi, K.

Overcoming the difficulties in collecting 
apoplastic fluid from rice leaves by the 
infiltration-centrifugation method

Plant and Cell Physiology 53(9) 1659-1668 2012

Appendix

�1



Author(s) Title Journal Title Vol.(No.) Pages Year
Tokida, T.
Cheng, W.
Adachi, M.
Matsunami, T.
Nakamura, H.
Okada, M.
Hasegawa, T.

The contribution of entrapped gas bubbles 
to the soil methane pool and their role in 
methane emission from rice paddy soil 
in free-air [CO2] enrichment and soil 
warming experiments

Plant and Soil 364
(41641)

131-143 2013

Shimono, H. 
Konno, T.
Sakai, H.
Sameshima, R.

Interactive effects of elevated atmospheric 
CO2 and waterlogging on vegetative 
growth of soybean (Glycine max (L.) 
Merr.)

Plant Production Science 15(3) 238-245 2012

Fukuoka, M.
Yoshimoto, M.
Hasegawa, T.

Varietal range in transpiration conductance 
of flowering rice panicle and its impact on 
panicle temperature

Plant Production Science 15(4) 258-264 2012

Masutomi, Y.
Iizumi, T.
Takahashi, K.
Yokozawa, M.

Estimation of the damage area due to 
tropical cyclones using fragility curves for 
paddy rice in Japan

Environmental Research
Letters

7(1) 9- 2012

Yoshida, R.
Iizumi, T.
Nishimori, M.
Yokozawa, M.

Impacts of land-use changes on surface 
warming rates and rice yield in Shikoku, 
western Japan

Geophysical Research
Letters

39(22) doi:
10.1029/
2012GL
053711

2012

Iizumi, T.
Nishimori, M.

Improvements to statistical climate 
downscaling simulations by incorporating 
the APHRO_JP advanced gridded daily 
precipitation dataset

Global Environmental
Research

15(2) 101-108 2012

Uno, F. 
Iizumi, T.
Nishimori, M.
Hayashi, Y.

Time trends and variations in mean 
and accumulated solar radiation for the 
ripening period of paddy rice in Kyushu 
for 1979-2007

Journal of Agricultural 
Meteorology

68(1) 69-76 2012

Iizumi, T.
Takayabu, I.
Dairaku, K.
Kusaka, H.
Nishimori, M.
Sakurai, G.
Ishizaki N., N. 
Adachi A., S. 
Semenov, M.A. 

Future change of daily precipitation 
indices in Japan: A stochastic weather 
generator-based bootstrap approach to 
provide probabilistic climate information

Journal of Geophysical 
Research

117
(D1114)

1984-2012 2012

Suzuki, S.
Yokozawa, M.
Inubushi, K.
Hara, T.
Kimura, M.
Tsuga, S.
Tako, S.
Nakamura, Y.

Evaluation of co2 exchange rates in 
a wetland ecosystem using the closed 
geosphere experiment facility

Journal of 
Hydrometeorology

13(3) 966-980 2012

Iizumi, T.
Nishimori, M.
Uno, F.

Climate downscaling as a source of 
uncertainty in projecting local climate 
change impacts

Journal of The 
Meteorological Society Of 
Japan

90B 83-90 2012

Yoshida, R.
Iizumi, T.
Nishimori, M.

Inter-model differences in the relationships 
between downward shortwave radiation 
and air temperatures derived from 
dynamical and statistical downscaling 
models

Journal of The 
Meteorological Society Of 
Japan

90B 75-82 2012
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Iizumi, T. 
Semenov, M.A. 
Nishimori, M. 
Ishigooka, Y. 
Kuwagata, T.

ELPIS-JP: a dataset of local-scale daily 
climate change scenarios for Japan

Philosophical Transactions 
of The Royal Society 
A-Mathematical Physical 
and Engineering Sciences

370
(1962)

1121-1139 2012

Baba G., Y. 
Osada, Y. 
Miyashita, T.

The effect of host web complexity on 
prey-stealing success in a kleptoparasitic 
spider mediated by locomotor ability

Animal Behaviour 83(5) 1261-1268 2012

Haruyama, N. 
Miyazaki, Y. 
Ynakahira, K. 
Mochizuki, A. 
Nomura, M.

Developmental time and survival of trash-
carrying versus naked green lacewings, 
with implications for their utility as 
augmentative biological control agents

Annals of The 
Entomological Society of 
America

105(6) 846-851 2012

Okada, H. 
Oba, H.

Quantitative detection of nematodes 
by using PCR-DGGE for evaluation of 
community similarities

Nematological Research 42(2) 27-30 2012

Baba G., Y.  
Walters, R.J. 
Miyashita, T.

Complex latitudinal variation in the 
morphology of the kleptoparasitic spider 
Argyrodes kumadai associated with host 
use and climatic conditions

Population Ecology 55(1) 43-51 2013

Kaneda, S.  
Miura, S. 
Yamashita, N. 
Ohigashi, K. 
Yamasaki, S. 
Murakami, T. 
Urashima, Y.

Significance of litter layer in enhancing 
mesofaunal abundance and microbial 
biomass nitrogen in sweet corn-white 
clover living mulch systems

Soil Science and Plant 
Nutrition

58(4) 424-434 2012

Tokuoka, Y. 
Hosogi, D.

Spatial distribution and management of 
isolated woody plants traditionally used 
as farmland boundary markers in Ibaraki 
Prefecture, Japan

Springerplus 1(57) 2012

Koyanagi, T. 
Kusumoto, Y. 
Yamamoto, S. 
Takeuchi, K.

Potential roles of small and linear habitat 
fragments in satoyama landscapes for 
conservation of grassland plant species

Urban Ecosystems 15(4) 893-909 2012

Kawazu, K. 
Sugeno, W.  
Mochizuki, A. 
Takano, S. 
Murata, M. 
Ichiki. T., R. 
Nakamura, S.

Age in relation to copulation, egg 
development, and multiple mating behavior 
in the coconut palm pest Brontispa 
longissima (Coleoptera: Chrysomelidae)

Annals of The 
Entomological Society of 
America

105(5) 746-750 2012

Koyanagi, T. 
Kusumoto, Y. 
Hiradate, S. 
Morita, S. 
Yokogawa, M. 
Takahashi, Y. 
Sato, C.

New method for extracting plant indicators 
based on their adaptive responses to 
management practices: application to 
semi-natural and artificial grassland data

Applied Vegetation 
Science

16(1) 95-109 2013

Ishimoto, M. 
Kuroda, M. 
Yoza, K. 
Nishizawa, K. 
Teraishi, M.  
Mizutani, N. 
Ito, K. 
Morita, S.

Heterologous expression of corn cystatin 
in soybean and effect on growth of the 
stink bug

Bioscience Biotechnology 
and Biochemistry

76(11) 2142-2145 2012
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Nakazawa, T. 
Yamanaka, T. 
Urano, S.

Model analysis for plant disease dynamics 
co-mediated by herbivory and herbivore-
borne phytopathogens

Biology Letters 8(4) 685-688 2012

Sato, Y. 
Mochizuki, M. 
Mochizuki, A.

Introduction of non-native predatory mites 
for pest control and its risk assessment in 
Japan

Jarq-Japan Agricultural 
Research Quarterly

46(2) 129-137 2012

Murata, M.  
Htwe, A.N. 
Takano, S 
Nguyen, H.T. 
Ichiki T., R. 
Sugeno, W. 
Mochizuki, A. 
Nakamura, S.

A comparison of artificial diets for mass 
rearing brontispa longissima (Coleoptera: 
Chrysomelidae) as hosts for the larval and 
the pupal parasitoids

Journal of Economic 
Entomology

105(3) 802-809 2012

Nakamura, S. 
Masada, T. 
Mochizuki, A. 
Konishi, K. 
Tokumaru, S.  
Ueno, K. 
Yamaguchi, T.

Primer design for identifying economically 
important Liriomyza species (Diptera: 
Agromyzidae) by multiplex PCR

Molecular Ecology 
Resources

13(1) 96-102 2013

Shinoyama, H. 
Aida, R. 
Ichikawa, H. 
Nomura, Y. 
Mochizuki, A.

Genetic engineering of chrysanthemum 
(Chrysanthemum morifolium): Current 
progress and perspectives

Plant Biotechnology 29(4) 323-337 2012

Kawazu, K. 
Wasano, N. 
Konno, K. 
Ohashi, Y. 
Mochizuki, A. 
Mitsuhara, I.

Evaluation of anti-herbivory genes using 
an Agrobacterium-mediated transient 
expression system

Plant Biotechnology 29 495-499 2012

Blackwood, J.C. 
Berec, L. 
Yamanaka, T. 
Epanchin-Niell, R.S. 
Hastings, A. 
Liebhold, A.M.

Bioeconomic synergy between tactics for 
insect eradication in the presence of Allee 
effects

Proceedings of The Royal 
Society B-Biological 
Sciences

279 2807-2815 2012

Kajiwara, H. 
Yamaguchi, M.  
Sato, H. 
Shibaike, H.

Discrimination among rice varieties based 
on rapid detection of single nucleotide 
polymorphisms by a newly developed 
method, mass spectrometric cleaved 
amplified polymorphic sequence (MS-
CAPS) analysis

Plant Omics Journal 5(3) 231-237 2012

Koitabashi, M. 
Noguchi T., M. 
Sameshima-Yamashita, Y. 
Hiradate, S. 
Suzuki, K. 
Yoshida, S. 
Watanabe, T. 
Shinozaki, Y. 
Tsushima, S. 
Kitamoto K., H.

Degradation of biodegradable plastic mulch 
films in soil environment by phylloplane 
fungi isolated from gramineous plants

Ambexpress 2(1)
(40)

doi:
10.1186/
2191-0855-
2-40

2012
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Nishizawa, T. 
Tago, K. 
Uei, Y. 
Ishii, S. 
Otsuka, S. 
Sendoo, K.

Advantages of functional single-cell 
isolation method over standard agar plate 
dilution method as a tool for studying 
denitrifying bacteria in rice paddy soil

Ambexpress 2(50) doi: 
10.1186/
2191-0855-
2-50.

2012

Iino, T.  
Wang, Y. 
Miyauchi, K. 
Kasai, D. 
Masai, E. 
Fujii, T. 
Ogawa, N. 
Fukuda, M.

Specific gene responses of Rhodococcus 
jostii RHA1 during growth in soil

Applied and Environmental 
Microbiology

78(19) 6954-6962 2012

Nazari, B. 
Kobayashi, M. 
Saito, A. 
Hassaninasab, A. 
Miyashita, K. 
Fujii, T.

Chitin-induced gene expression in 
secondary metabolic pathways of 
streptomyces coelicolor A3(2) grown in 
soil

Applied and Environmental 
Microbiology

79(2) 707-713 2013

Naka, H. 
Suzuki, T. 
Watarai, T. 
Horie, Y. 
Mochizuki, F. 
Mochizuki, A. 
Tsuchida, K. 
Arita, Y. 
Ando, T.

Identification of the sex pheromone 
secreted by Synanthedon tenuis 
(Lepidoptera: Sesiidae)

Applied Entomology and 
Zoology

48(4) 23-33 2013

Wang, Y. 
Nagaoka, K. 
Hayatsu, M. 
Sakai, Y. 
Tago, K.  
Asakawa, S. 
Fujii, T.

A novel method for RNA extraction from 
Andosols using casein and its application 
to amoA gene expression study in soil

Applied Microbiology and 
Biotechnology

96(3) 793-802 2012

Suzuki, K. 
Sakamoto, H. 
Shinozaki, Y. 
Tabata, J. 
Watanabe, T. 
Mochizuki, A. 
Koitabashi, M. 
Fujii, T. 
Tsushima, S. 
Kitamoto K., H.

Affinity purification and characterization 
of a biodegradable plastic-degrading 
enzyme from a yeast isolated from the 
larval midgut of a stag beetle, Aegus 
laevicollis

Applied Microbiology and 
Biotechnology

― 7679-7688 2012

Shinozaki, Y. 
Morita, T. 
Cao, X. 
Yoshida, S. 
Koitabashi, M. 
Watanabe, T. 
Suzuki, K. 
Sameshima-Yamashita, Y. 
Nakajima-Kambe, T. 
Fujii, T. 
Kitamoto K., H.

Biodegradable plastic-degrading enzyme 
from Pseudozyma antarctica: cloning, 
sequencing, and characterization

Applied Microbiology and 
Biotechnology

97(7) 2951-2959 2012
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Kawazu, K. 
Mochizuki, A. 
Sato, Y. 
Sugeno, W. 
Murata, M. 
Seo, S. 
Mitsuhara, I.

Different expression profiles of jasmonic 
acid and salicylic acid inducible genes in 
the tomato plant against herbivores with 
various feeding modes

Arthropod-Plant 
Interactions

6(2) 221-230 2012

Shigematsu, M. 
Ogawa, T. 
Kitamoto K., H. 
Hidaka, M. 
Masaki, H.

Specific phase arrest of cell cycle restores 
cell viability against tRNA cleavage by 
killer toxin

Biochemical and 
Biophysical Research 
Communications

420(4) 750-754 2012

Uefune, M. 
Kugimiya, S. 
Shimoda, T. 
Takabayashi, J.

Starvation and herbivore-induced plant 
volatiles affect the color preferences of 
parasitic wasps

Biocontrol 58(2) 187-193 2012

Kamo, T. 
Takemura, T. 
Wasano, N. 
Fujii, Y.  
Hiradate, S.

Quantification of cyanamide in young 
seedlings of vicia species, lens culinaris, 
and robinia pseudo-acacia by gas 
chromatography-mass spectrometry

Bioscience Biotechnology 
and Biochemistry

76(7) 1416-1418 2012

Uefune, M. 
Kugimiya, S. 
Ozawa, R. 
Takabayashi, J.

Parasitic wasp females are attracted to 
blends of host-induced plant volatiles: do 
qualitative and quantitative differences in 
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F1000Research 2 doi: 
10.3410/
f1000
research.
2-57.v1

2013

Saito, A. 
Ebise, H. 
Orihara, Y. 
Murakami, S. 
Sano, Y. 
Kimura, A. 
Sugiyama, Y. 
Ando, A. 
Fufjii, T. 
Miyashita, K.

Enzymatic and genetic characterization of 
the DasD protein possessing N-acetyl-β-d-
glucosaminidase activity in Streptomyces 
coelicolor A3(2)

Fems Microbiology Letters 340(1) 33-40 2013

Shinozaki, Y. 
Watanabe, T. 
Nakajima-Kambe, T. 
Kitamoto K., H.

Rapid and simple colorimetric assay for 
detecting the enzymatic degradation of 
biodegradable plastic films

Journal of Bioscience And 
Bioengineering

115(1) 111-114 2013

Kamo, T. 
Tokuoka, Y. 
Miyazaki, M.

Quantification of canavanine, 2-
Aminoethanol, and Cyanamide in Aphis 
craccivora and its host plants, Robinia 
pseudoacacia and Vicia angustifolia: 
Effects of these compounds on larval 
survivorship of harmonia axyridis

Journal of Chemical 
Ecology

38(12) 1552-1560 2012

Wang, Y. 
Hayatsu, M. 
Fujii, T.

Extraction of bacterial RNA from soil: 
challenges and solutions

Microbes and 
Environments

27(2) 111-121 2012
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A new class of mealybug pheromones: a 
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culture method using diffusion chambers

Geobiology 122(2) 133-145 2014

Akahane, I. 
Makino, T. 
Maejima, Y. 
Kamiya, T. 
Takano, H. 
Ibaraki, T. 
Inahara, M.

Remediation of cadmium-contaminated 
paddy soils by washing with ferric chloride 
(FeCl3): Effect of soil washing on the 
cadmium concentration in soil solution 
and spinach

Jarq-Japan Agricultural 
Research Quarterly

47(3) 273-281 2013

Watanabe, E. 
Kobara, Y. 
Baba, K. 
Eun, H.

Reduction of hazardous organic solvent 
in sample preparation for hydrophilic 
pesticide residues in agricultural products 
with conventional liquid chromatography

Journal of Agricultural and 
Food Chemistry

61(20) 4792-4798 2013

Watababe, E. 
Miyake, S. 
Yogo, Y.

Review of enzyme-linked immunosorbent 
assays (ELISAs) for analyses of 
neonicotinoid insecticides in agro-
environments

Journal of Agricultural and 
Food Chemistry

61(51) 12459-
12472

2013

Tanaka, M. 
Togo S., Y. 
Yamguchi, N. 
Takahashi, Y.

An EXAFS study on the adsorption 
structure of phenyl-substituted 
organoarsenic compounds on ferrihydrite

Journal of Colloid and 
Interface Science

415 13-17 2014

Bolan, N.  
Kunhikrishnan, A. 
Thangarajan, R. 
Kumpiene, J. 
Park, J. 
Makino, T. 
Kirkham, M.B. 
Scheckel, K.

Remediation of heavy metal(loid)s 
contaminated soils – To mobilize or to 
immobilize?

Journal of Hazardous 
Materials

266 141-166 2014

Watanabe, E. 
Kobara, Y. 
Miyake, S.

Rapid and simple immunochemical 
screening combined with hand-shaking 
extraction for thiamethoxam residue in 
agricultural products

Journal of the Science of 
Food and Agriculture

93(8) 1839-1844 2013
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Author(s) Title Journal Title Vol.(No.) Pages Year
Inui, H. 
Sawabe, M.  
Goto, J. 
Yamazaki, K. 
Kodama, N. 
Tsuruta, H. 
Eun, H.

A major latex-like protein is a key factor in 
crop contamination by persistent organic 
pollutants1[w][oa]

Plant Physiology 161(4) 2128-2135 2013

Kuramata, M. 
Abe, T. 
Kawasaki, A. 
Ebana, K. 
Shibaya, T. 
Yano, M. 
Ishikawa, S.

Genetic diversity of arsenic accumulation 
in rice and QTL analysis of methylated 
arsenic in rice grains

Rice 6(3) doi:
10.1186/
1939-8433-
6-3 

2013

Sugiyama, K. 
Kami, D. 
Muro, T. 
Ueno, T. 
Seike, N. 
Otani, T.

Identification and inheritance of a winter 
squash cultivar (Cucurbita maxima) with 
low heptachlor epoxide uptake ability

Scientia Horticulturae 161 35-42 2013

Namiki, S. 
Otani, T. 
Seike, N.

Fate and plant uptake of persistent organic 
pollutants in soil

Soil Science and Plant 
Nutrition

59(4) 669-679 2013

Hashimoto, Y. 
Yamaguchi, N.

Chemical speciation of cadmium and sulfur 
K-edge XANES spectroscopy in flooded 
paddy soils amended with zerovalent Iron

Soil Science Society of 
America Journal

77(4) 1189-1198 2013

Sakaguchi, A.  
Eguchi, S.  
Kato, T.  
Kasuya, M. 
Ono, K.  
Miyata, A.  
Tase, N. 

Development and evaluation of a paddy 
module for improving hydrological 
simulation in SWAT

Agricultural Water 
Management

137 116-122 2014

Ishikawa, S. 
Ando, S. 
Yoshikawa, S.

Effects of planting sugarcane and napier 
grass on N leaching from lysimeters under 
high application of cattle manure 

American Journal of 
Experimental Agriculture

4(5) 497-514 2014

Nagai, N. 
Taya, K. 
Annoh, H. 
Ishihara, S.

Application of a fluorometric microplate 
algal toxicity assay for riverine periphytic 
algal species

Ecotoxicology and 
Environmental Safety

94 37-44 2013

Nagai, T. Algal population growth model integrated 
with toxicokinetics for ecological risk 
assessment under time-varying pesticide 
exposure

Human and Ecological 
Risk Assessment

20(3) 641-657 2014

Asada, K. 
Eguchi, S. 
Urakawa, R. 
Itahashi, S. 
Matsumaru, T. 
Nagasawa,T. 
Aoki, K. 
Nakamura, K. 
Katou, H.

Modifying the LEACHM model for 
process-based prediction of nitrate leaching 
from cropped Andosols

Plant and Soil 373 609-625 2013
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Author(s) Title Journal Title Vol.(No.) Pages Year
Mishima, S.  
Kimura, S.D. 
Eguchi, S. 
Shirato, Y.

Changes in soil available-nutrient stores 
and relationships with nutrient balance and 
crop productivity in Japan

Soil Science and Plant 
Nutrition

59(3) 371-379 2013

Nagumo, F. 
Nakamura, K.

Nitrogen balance under non-tillage maize 
(Zea mays L.) cultivation after hairy vetch 
(Vicia villosa Roth.) cropping at sloping 
fields

Soil Science and Plant 
Nutrition

59(2) 249-261 2013

Hirata, R. 
Miyata, A.  
Mano, M. 
Shimizu, M. 
Arita, T. 
Kouda, Y. 
Matsuura, S. 
Niimi, M. 
Saigusa, T. 
Mori, A. 
Hojito, M. 
Kawamura, O. 
Hatano, R.

Carbon dioxide exchange at four 
intensively managed grassland sites 
across different climate zones of Japan 
and the influence of manure application 
on ecosystem carbon and greenhouse gas 
budgets

Agricultural and Forest 
Meteorology

177(15) 57-68 2013

Cho, J. 
Kim, W. 
Miyazaki, S. 
Komori, D. 
Kim, H. 
Han, K-S. 
Kanae, S. 
Oki, T.

Difference in the Priestley–Taylor 
coefficients at two different heights of a 
tall micrometeorological tower

Agricultural and Forest 
Meteorology

180(15) 97-101 2013

Wang, S. 
Wang, C. 
Duan, J. 
Zhu, X.  
Xu, G. 
Luo, C. 
Zhang, Z. 
Meng, F.  
Li, Y. 
Du, M.

Timing and duration of phenological 
sequences of alpine plants along an 
elevation gradient on the Tibetan plateau

Agricultural and Forest 
Meteorology

― 220-228 2014

Nishikawa, M. 
Suzuki, M. 
Sprague, D.

Activity and social factors affect cohesion 
among individuals in female Japanese 
macaques: A simultaneous focal-follow 
study

American Journal of 
Primatology

76(7) 694-703 2014

Otuka, A. 
Sakamoto, T. 
Chien, H.V.  
Matsumura, M. 
Sanada-Morimura, S.

Occurrence and short-distance migration 
of Nilaparvata lugens (Hemiptera: 
Delphacidae) in the Vietnamese Mekong 
Delta

Applied Entomology and 
Zoology

49(1) 97-107 2013

Wei, Z. 
Okazaki, A. 
Maeda, H. 
Satoh, Y. 
Kiguchi, M. 
Noda, K. 
Koike, M. 
Kim, W.  
Liu, Z. 
Yoshimura, K.

Investigating vegetation-atmosphere 
water exchange by using high frequency 
spectroscopy vapor isotope observations

Annual Journal of 
Hydraulic Engineering

58 181-186 2014
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Author(s) Title Journal Title Vol.(No.) Pages Year
Yonemura, S. 
Nouchi, I. 
Nishimura,S. 
Sakurai, G. 
Togami, K. 
Yagi, K.

Soil respiration, N2O, and CH4 emissions 
from an Andisol under conventional-tillage 
and no-tillage cultivation for 4 years

Biology and Fertility of 
Soils

50(1) 63-74 2014

Moriyama, A. 
Yonemura, S. 
Kawashima, S. 
Du, M. 
Tang, Y.

Environmental indicators for estimating 
the potential soil respiration rate in alpine 
zone

Ecological Indicators 32 245-252 2013

Li, X. 
Liang, S. 
Yu, G. 
Yuan, W. 
Cheng, X. 
Xia, J. 
Zhao, T. 
Feng, J. 
Ma, Z.  
Ma, M. 
Liu, S. 
Chen, J. 
Shao, C. 
Li, S. 
Zhang, X. 
Zhang, Z. 
Chen, S. 
Ohta, T. 
Varlagin, A. 
Miyata, A. 
Takagi, K. 
Saiqusa, N. 
Kato, T.

Estimation of gross primary production 
over the terrestrial ecosystems in China

Ecological Modelling 261-262 80-92 2013

Alberto, M.C.R. 
Buresh, R.J. 
Hirano, T. 
Miyata, A. 
Wassmann, R. 
Quilty, J.R. 
Correa Jr, T.Q. 
Sandro, J.

Carbon uptake and water productivity for 
dry-seeded rice and hybrid maize grown 
with overhead sprinkler irrigation

Field Crops Research 146 51-65 2013

Chen, Y. 
Wu, Z. 
Okamoto, K. 
Han, X 
Ma, G. 
Chien, H. 
Zhao, J.

The impacts of climate change on crops in 
China: A Ricardian analysis

Global and Planetary 
Change

104 61-74 2013

Kim, W. 
Komori, D. 
Cho, J. 
Kanae, S. 
Oki, T.

Long-term analysis of evapotranspiration 
over a diverse land use area in northern 
Thailand

Hydrological Research 
Letters

8(1) 45-50 2014

Kiguchi, M. 
Miyazaki, S. 
Kim, W. 
Kanae, S. 
Oki, T. 
Matsumoto, J. 
Satomura, T.

The heat flux from the land surface during 
the pre-monsoon season in the inland 
region of Thailand

Iahs Publ. (Iahs Red 
Books)

359 239-245 2013
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Sprague, D.S.  
Iwasaki, N.

Historical GIS studies in Japan: 
Scholarship and internet dissemination of 
the rapid survey maps

Jangis: Journal of Asian 
Network For Gis-Based 
Historical Studies

1(1) 17-21 2013

Yonemura, S. 
Nishimura, S. 
Kawashima, S.

Systematic formulation of equations for 
trace-gas uptake by soil

Journal of Agricultural 
Meteorology 

69(4) 277-287 2013

Li, J.  
Jiang, S.  
Wang, B. 
Jiang, W-W,  
Tang, Y-H.  
Du, M-Y. 
Gu, S.

Evapotranspiration and its energy 
exchange in alpine meadow ecosystem on 
the Qinghai-Tibetan Plateau

Journal of Integrative 
Agriculture

12(8) 1396-1401 2013

Ono, K. 
Mano, M. 
Han, G.H. 
Nagai, H.  
Yamada, T. 
Kobayashi, Y. 
Miyata, A.  
Inoue, Y. 
Lal, R.

Environmental controls on fallow carbon 
dioxide flux in a single-crop rice paddy, 
Japan

Land Degradation and 
Development

― doi: 
10.1002/
ldr.2211

2013

He, Y. 
Kueffer, C. 
Shi, P. 
Zhang, X. 
Du, M. 
Yan, W. 
Sun, S.

Variation of biomass and morphology of 
the cushion plant Androsace tapete along 
an elevational gradient in the Tibetan 
Plateau

Plant Species Biology 29(3) E64-E71 2013

Inoue, Y. 
Sakaiya, E. 
Wang, C.

Capability of C-band backscattering 
coefficients from high-resolution satellite 
SAR sensors to assess biophysical 
variables in paddy rice

Remote Sensing of 
Environment

140 257-266 2014

Sakamoto, T. 
Gitelson, A.A. 
Arkebauer, T.J.

MODIS-based corn grain yield estimation 
model incorporating crop phenology 
information

Remote Sensing of 
Environment

131 215-231 2013

He, Y. 
Shi, P. 
Zhang, X. 
Du, M.  
Yan, W.  
Sun, W.

Elevational distribution of cushion plant 
Androsace tapete in the southern slope 
of Nyainqentanglha Mountains, Tibetan 
Plateau

山地学報(Journal of 
Mountain Science)

31(6) 641-646 2013

Henry, C.S. 
Brooks, S.J. 
Duelli, P. 
Johnson, J.B. 
Wells, M.M. 
Mochizuki, A.

Obligatory duetting behaviour in the 
Chrysoperla carnea-group of cryptic 
species (Neuroptera: Chrysopidae): its role 
in shaping evolutionary history

Biological Reviews 88(4) 787-808 2013
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Author(s) Title Journal Title Vol.(No.) Pages Year

Bao, Z. 
Matsushita, Y. 
Morimoto, S. 
Hoshino T., Y. 
Suzuki, C. 
Nagaoka, K. 
Takenaka, M. 
Murakami, H. 
Kuroyanagi, Y. 
Urashima, Y. 
Sekiguchi, H. 
Kushida, A. 
Toyota, K. 
Saito, M. 
Tsushimam S.

Decrease in fungal biodiversity along an 
available phosphorous gradient in arable 
Andosol soils in Japan

Canadian Journal of 
Microbiology

59(6) 368-373 2013

Osawa, T. Monitoring records of plant species in 
the Hakone region of Fuji-Hakone-Izu 
National Park, Japan, 2001–2010

Ecological Research 28(4) 541 2013

Osawa, T. 
Watanabe, K. 
Ikeda, H. 
Yamamoto, S.

New approach for evaluating habitat 
stability using scarce records for both 
historical and contemporary specimens: 
A case study using Carabidae specimen 
records

Entomological Science 17(4) 425-431 2014

Leon, A. 
Kohyama, K. 
Ohkura, T. 
Takata, Y. 
Obara, H.

Long-term change in the application rate of 
on-farm organic amendments in Japanese 
upland fields

Jarq-Japan Agricultural 
Research Quarterly

47(4) 377-387 2013

Waki, T. 
Horita, M. 
Kurose, D. 
Mulya, K. 
Tsuchiya, K.

Genetic diversity of Zingiberaceae plant 
isolates of Ralstonia solanacearum in the 
Asia-Pacific region

Jarq-Japan Agricultural 
Research Quarterly

47(3) 283-294 2013

Kato, T. 
Morohoshi, T. 
Tsushima, S. 
Ikeda, T.

Phenotypic characterization of colony 
morphological mutants of Burkholderia 
glumae that emerged during subculture

Journal of General Plant 
Pathology

79(4) 249-259 2013

Kurose, D. 
Hoang, L.H. 
Furuya, N. 
Takeshita, M. 
Sato, T. 
Tsushima, S. 
Tsuchiya, K.

Pathogenicity of Stemphylium lycopersici 
isolated from rotted tobacco seeds on 
seedlings and leaves

Journal of General Plant 
Pathology

80(2) 147-152 2014

Tsuchimatsu, T. 
Yoshitake, H. 
Ito, M.

Herbivore pressure by weevils associated 
with flower color polymorphism in 
Geranium thunbergii (Geraniaceae)

Journal of Plant Research 127(2) 265-273 2014

Watabiki, D. 
Yoshimatsu, S.

Distinguishing the externally similar 
imagines of Tiracola plagiata and T. aureata 
whose forewing lengths were shown to 
overlap (Lepidoptera, Noctuidae)

Lepidoptera Science 64(3) 123-127 2013
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Author(s) Title Journal Title Vol.(No.) Pages Year
Takahashi, H. 
Nakaho, K. 
Ishihara, T. 
Ando, A. 
Wada, T. 
Kanayama, Y. 
Asano, S. 
Yoshida, S. 
Tsushima, S. 
Hyakumachi, M.

Transcriptional profile of tomato roots 
exhibiting Bacillus thuringiensis-induced 
resistance to Ralstonia solanacearum

Plant Cell Reports 33(1) 99-110 2014

Osawa, T. 
Kohyama, K. 
Mitsuhashi, H.

Areas of increasing agricultural 
abandonment overlap the distribution of 
previously common, currently threatened 
plant species 

Plos One 8(11) e79978 2013

Mizobuchi, R. 
Sato, H. 
Fukuoka, S. 
Tanabata, T. 
Tsushima, S. 
Imbe, T. 
Yano, M.

Mapping a quantitative trait locus for 
resistance to bacterial grain rot in rice

Rice 6(13) doi:
10.1186/
1939-8433-
6-13

2013

Nelson, W.A. 
Bjørnstad, O.N. 
Yamanaka, T.

Recurrent insect outbreaks caused by 
temperature-driven changes in system 
stability

Science 341
(6147)

796-799 2013

Mizobuchi, R. 
Sato, H. 
Fukuoka, S. 
Tsushima, S. 
Imbe, T. 
Yano, M.

Identification of qRBS1, a QTL involved 
in resistance to bacterial seedling rot in 
rice

Theoretical and Applied 
Genetics

126(9) 2417-2425 2013

Yoshitake, H. 
Yoshida, A.

A biological note on Bagous bipunctatus 
(Kono) (Coleoptera, Curculionidae, 
Bagoinae)

The Japanese Journal of 
Systematic Entomology

19(2) 217-220 2013

Nakatani, Y. 
Komatsu, T. 
Itino, T. 
Shimizu. K., U. 
Itioka, T. 
Hashim, R. 
Ueda, S.

New Pilophorus species associated with 
myrmecophilous Macaranga trees from the 
Malay Peninsula and Borneo (Heteroptera: 
Miridae: Phylinae) 

Tijdschrift voor 
Entomologie

156(2-3) 113-126 2013

Huang, J. 
Yoshitake, H. 
Zhang, R. 
Ito, M.

Taxonomic review of the genus 
Rhinoncomimus (Coleoptera: 
Curculionidae: Ceutorhynchinae) with 
description of a new species from Yunnan, 
China

Zootaxa 3750(2) 143-166 2013

Hirooka, T. 
Ishii, H.

Chemical control of plant diseases Journal of General Plant 
Pathology

79(6) 390-401 2013
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Financial Overview FY2013

1. Budget in the FY 2013 (Million yen)

Operational Budget 2,730
Facilities Maintenance Subsidy 2,081
Project Research Budget 672
Miscellaneous Income 1
Incidental Income -
Total 5,484

2. Staff Numbers

Personnel Number
President 1
Vice President 1
Auditor 2
Administrators 43
Researchers 124

(Number of persons of Jan. 1, 2014)
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