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

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

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

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

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

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

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

Specific
surface area
(m2/g)

Adsorption
efficiency
of Iodine
(mg/g)

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

FEW 01

> 900

> 1000

< 0.01

FEW 02

> 1100

> 1000

< 0.01

FEW 03

> 1000

> 1000

< 0.01

FEW 04

> 1700

> 1000

< 0.01

Table 1 Properties of fine powdered activated carbon
(PAC) powder
Fine powdered activated carbon(PAC) has a high
adsorptivity to organic chemical substances, and does
not contain heavy metals or arsenic. It is a safe
material with a very small environmental load.
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Fast-dissolving tablet in the bottom of water
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20sec.

Fast-dissolving tablet in the whole water
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10sec.

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

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

Addition of activated carbon tablet

Safranine-o

Methyl Red

Toluidine blue-o

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

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

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

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

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

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

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

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

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

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

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

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

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

Description
Our model “NIAES-09” (Fig. 1) is a high-performance
force-ventilated radiation shield built with massproduced construction materials at a low cost. Because
the main body of the unit is a simple structure that uses
off-the-shelf materials, a uniform finished product can
be easily owner-built. The temperature sensor housing is
made of double-wall stainless steel stovepipe, which is
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1: Air intake
2: Double-wall stainless steel stovepipe
(φ110×φ75×300 mm, straight tube)
3: Thin-walled PVC pipe (VU pipe; 100 mm nominal diameter) and socket
4: Ventilation fan for toilet (Airflow rate about 100 m3/h)
5: Air outlet
6: L-shaped arm for mounting satellite television dish
7: Antenna mast mounting hardware for fence installation

７

２

１

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

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

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

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

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

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

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

Guidelines

provided

by

the

IPCC

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

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

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

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

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

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

Fig. 3

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

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

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

Fig. 1-a Prefectures from which samples were collected

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

Fig. 1-b

137

Cs concentrations in soil output as a table

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

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

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

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

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

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

Description
1. The browsing system for soil inventory (http://
agrimesh.dc.affrc.go.jp/soil_db/) contains (i) digital
cultivated soil maps showing soil distributions, (ii)
explanations of various soil types and photographs
of soil as well as schematic depictions (as reference
for soil description), and (iii) Soil profile descriptions
which are necessary for field soil surveys and
physiochemical analysis data (representative pedon
database) (Fig. 1).
2. The digital soil maps are in the 1:50,000 scale, and
contain maps showing the distribution of agricultural
lands in 1992 and 2001 (Fig. 2). The system allows
13

Highlights in 2009

Fig. 1 Contents of the cultivated soil information system (in Japanese)
The soil information system consists of the latest version of the cultivated soil map (left) and the database of the
representative pedon collected from across the country over the period form 1953 to 1973 (right).

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

!

"

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

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

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

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

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

Highlights in 2009

Fig. 1 Changes in aquatic concentration of insecticides and their degradation products in the midstream region of
the Sakura River (2009)
−− Carbosulfan and benfuracarb (Left) and fenthion (Right)−−
The numbers in red in the figures represent the maximum concentrations during the study period (April to August).

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

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

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

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

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

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

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

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

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

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

Background and Purpose

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

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

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

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

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

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

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

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

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

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

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

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

Oral Presentation

•

•
•
•

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

We collected the following
questionnaire on this presentation:
•
•

•
•

responses

to

a

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

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

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

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

Research Collaborations

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

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

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

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

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

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

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

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

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

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

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

investigated various techniques to reduce emissions.

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

With the winner (center)

At a survey site in Thailand

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

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

Recipient: N. Seike
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Highlights in 2009
6. The 2009 Award for Young Agricultural
Researchers
Recipient: Hiroko Akiyama (Murakami) (Carbon and
Nutrient Cycles Division)
Senior Researcher Akiyama won the award for her
“Study of the Estimation and Mitigation of Greenhouse
Gas Emissions from Agricultural Lands”. This award is
given by the Chairman of the Agriculture, Forestry and
Fisheries Research Council to young researchers who
have achieved excellence in research and development
in the field of the agriculture, forestry and fisheries
sector and related industries. The award-winning study
concerned the estimation of greenhouse gas emissions
from agricultural lands and the development and
assessment of mitigation options with respect to nitrous
oxide (N2O). The new emission factor developed by Dr.
Akiyama has been adopted for 2006 IPCC
(Intergovermental Panel on Climate Change) Guidelines
for National Greenhouse Gas Inventories.
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Recipient: H. Akiyama

