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Opening Remarks

Opening Remarks

Masa Iwanaga
President, JIRCAS

Distinguished guests, participants, ladies and gentlemen, good afternoon. It is my great honor and privilege 
to open the JIRCAS International Symposium 2019, “International research collaboration to tackle the 
transboundary plant pests: Contributions to Sustainable Development Goals.”

This symposium is organized by Japan International Research Center for Agricultural Sciences -- JIRCAS -- 
together with the National Agriculture and Food Research Organization, NARO.

First of all, I would like to extend a warm welcome to all our distinguished guests and participants to this 
symposium. I would also like to express my special appreciation to the keynote speakers, Dr. Xia of the 
International Plant Protection Convention, FAO, and Dr. Kuhlmann of CABI, and then the session speakers, 
Dr. Baudron from CIMMYT, Dr. Godoy from Embrapa Soybean in Brazil, and all of the other speakers from 
Japan.

Thank you very much for taking your time out from your very busy schedule to join us today here in Tsukuba 
and share your expertise, in-depth knowledge, and insight on tackling transboundary plant pests in this 
symposium.

As a research institute in Japan that plays a key role in international collaboration in the field of agriculture, 
forestry, and fisheries, JIRCAS aims to provide solutions to global environmental problems and food 
insecurity, and to contribute to the United Nations Sustainable Development Goals in addressing the 
global challenges we face, including those related to poverty, hunger, climate change, and environmental 
degradation.

As part of our program on stable agriculture production in the tropics and other adverse environments, we are 
pursuing a research collaboration towards the development of technologies for the control and management 
of plant pests and diseases. We focus on some of the world’s most destructive migratory insects and 
devastating plant diseases, in collaboration with countries and regions in Southeast Asia, Africa, and South 
America, where these pests and diseases continue to cause significant losses to agriculture production.

Global efforts to improve food security and to meet the demands of the world’s growing population are now 
threatened by the emergence and spread of transboundary plant pests and diseases. Recent estimates indicate 
that the damage in crops by pests accounts for 20% to 40% of losses in global food production.

In recent years, this threat has become even more frequent and severe due to globalization, reduced resilience 
in agriculture production systems, and advancing climate change or climate crisis.

Global warming in particular has contributed a great deal to the increasing spread of transboundary pests 
and diseases, with outbreaks in regions and countries not previously affected, and causing damages and huge 
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losses to major crops. And it is expected that this threat will continue to intensify in the coming years and 
beyond.

At the Meeting of G20 Agricultural Chief Scientists, G20 MACS, held in Tokyo on the 25th and the 26th of 
April 2019, transboundary plant pests and climate change were recognized as the two major issues that pose 
a serious threat to global food security.

It was also emphasized that in dealing with transboundary plant pests, effective actions through international 
collaboration in areas such as diagnostic technologies, epidemiology, monitoring technology, introduction 
of border measures, and measures for prevention and control, should be implemented with initiatives that 
include developing countries.

We have therefore organized this JIRCAS International Symposium in line with G20 MACS' interest in order 
to get an overview of the current status of research on transboundary plant pests and diseases at the regional 
and international levels, and to identify various initiatives for prevention and control that needs immediate 
action at both the regional and global levels.

In conjunction with the observance of the International Year of Plant Health next year, 2020, this symposium 
is also aimed at raising awareness in how protecting crops from pests can help end hunger and poverty, 
protect the environment, and boost economic development.

Ladies and gentlemen, today our keynote and session speakers will share with us the challenges involved in 
tackling this global program, the impacts to our society, measures to help affected countries and farmers, and 
programs to mitigate the damage of crops in developing countries.

We will also hear talks on emerging pests and diseases, risk analysis and technologies for forecasting of 
migratory insect pests, research networks and quarantine procedures to prevent the spread of plant pests.

I hope that this symposium increases not only awareness on this global problem, but also strengthens the 
commitment among us in the research field to put this issue at the forefront of agriculture and environmental 
research, leading to coordinated and multidisciplinary efforts, as well as regional and international 
cooperation, and preparedness to effectively respond to new and emerging transboundary pests and diseases.

Finally, I would like to express my sincere wishes to everyone for an inspirational, productive, and successful 
symposium. Thank you very much.
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Welcome Remarks

Kazuhiko Shimada
Deputy Director General,
Agriculture, Forestry and Fisheries Research Council Secretariat,  MAFF

Good afternoon, ladies and gentlemen. I am Kazuhiko Shimada, Deputy Director General of the Research 
Council Secretariat of the Ministry of Agriculture, Forestry and Fisheries.

According to the International Plant Protection Convention, crop damage due to plant pests is estimated to 
account for 20% to 40% of losses in food production worldwide. Transboundary plant pests are now a threat 
to sustainable food production and environmental conservation throughout the world. This is an urgent issue 
that each country should take the initiative to solve.

In 2018, the United Nations General Assembly designated 2020 as the International Year of Plant Health, to 
increase awareness on the importance of issues and to stimulate action towards plant pests.

Here in Japan, the occurrence of the Fall Armyworm, a plant pest capable of destroying an extremely wide 
variety of crops and transferring long distances, was found for the first time in June of this year. We at the 
ministry are now working with related organizations on measures to prevent its spread and damage.

This April, Japan hosted the eighth meeting of the G20 Agricultural Chief Scientists. In that meeting, Japan, 
as the G20 chair country, proposed the holding of an international workshop on transboundary plant pests 
and the strengthening of international cooperation in that regard. This proposal was supported by the G20 
countries.

The international workshop is going to be held as a closed meeting to serve as a forum to exchange 
information and experiences between researchers from different countries at the same venue for three days 
from tomorrow.

It is very timely to hold this international symposium entitled the “International research collaboration to 
tackle transboundary plant pests: Contributions to Sustainable Development Goals” as a part of this series of 
activities.

I would once again like to express our thanks to JIRCAS for hosting this symposium. I sincerely hope that 
the participants of this international symposium will also gain a deeper understanding of the current risk 
and threats of transboundary plant pests, as well as future approaches for effective international research 
collaborations.

And in closing, I’d like to express my hope that today’s discussion will serve to strengthen international 
globalization, protect crops from transboundary plant pests, and lead to stable supply for food worldwide.

Thank you very much for your kind attention.
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Jingyuan Xia

RECENT CHALLENGES IN FIGHTING AGAINST 
TRANSBOUNDARY PLANT PESTS AND THE FAO 

STRATEGIES FOR HELPING FARMERS IN DEALING 
WITH THOSE PESTS

Jingyuan Xia

Secretary, International Plant Protection Convention (IPPC) Secretariat, Italy

Jingyuan Xia has been the Secretary to the Food and Agriculture Organization of the United Nations (FAO)-
based International Plant Protection Convention (IPPC) in Rome since 2015. He holds a Ph.D. in Production 
Ecology from the Wageningen Agricultural University in the Netherlands. His experience includes work as 
Permanent Representative and Ambassador of the China Mission to UN Agencies (CNAFUN) in Rome, Italy; 
Director General of the National Agro-tech Extension and Service Center (NATESC) of the Chinese Ministry 
of Agriculture (MOA) in Beijing, China; and Director General of the China Cotton Research Institute (CCRI) 
at the Chinese Academy of Agricultural Sciences (CAAS) in Anyang, China.
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ABSTRACT

Transboundary plant pests (TPPs) are those migratory insects, plant diseases and weeds that can spread to 
several countries and reach epidemic proportions, cause significant losses to farmers, threaten food security, 
and damage the local biodiversity and environment. There are three major pathways for the spread of TPPs, 
such as environmental forces (Fall armyworm), international trade (Fruit flies), and tourists & migrations 
(Banana fusarium).In recent decades, TPPs are becoming more and more important than ever before due 
to global movement of agriculture goods, global movement of tourists and migration, and global change of 
climate. Among the most important TPPs, five of them are briefed in this presentation.Locust plague is one of 
the three major natural disasters in history (Drought, Flood and Locust plague). Among all kinds of locusts, 
desert locust (Schistocerca gregaria) is the most destructive, with a wide range of host plants and distribution 
in over 50 countries, mainly in Africa and Central Asia.Fall Armyworm, which is native to the Americas 
but now spreads to 65 countries in Africa (47), Near East (3) and Asia (15), is the most recent emerging 
TPP. It feeds on more than 80 crop species, but mostly prefers maize.Wheat rust is a recurrent problem 
with its epidemics amplified with increased rains, seriously threatening wheat in all regions. It is distributed 
worldwide wherever wheat is grown (America, Africa, Europe, Asia and Australia).Banana Fusarium wilt, 
caused by Fusarium oxysporum, is an important disease of banana in almost all banana-producing countries 
of the world. Currently, a new strain of the fungus, Tropical Race 4 (TR4), is posing the most serious threat to 
banana production in Asia, Africa, Near East, Latin America and the Caribbean (most recently in Colombia).
Bacterium Xylella fastidiosa, a vector-borne pest that can lead to the death of the infected plants, is a threat 
to agriculture, the environment and the economy. It occurs primarily in America, but has recently appeared in 
many countries such as Italy, France, Spain, Iran and China. Xylella has over 500 host plants, mainly olive, 
grapevine, citrus and coffee.The first major impact of TPPs is on food security. Globally annual crop losses 
due to plant pests and diseases are estimated to be 20–40%, while those due to the TPPs are frequently even 
worse. For example, desert locust outbreak in West Africa for 2003–2005 resulted 80–100% of losses of 
cereal, 85–90% of legume, and 33–85% of pasture.The second major impact of TPPs is on biodiversity. All 
TPPs, in particular invasive alien species, are very destructive to biodiversity. For instance, Xylella is a major 
threat to forest biodiversity in many regions of Europe, and water hyacinth (Eichhornia crassipes), one of the 
most destructive invasive alien aquatic plant pests in the world, is a strong killer of aquatic biodiversity.The 
third major impact of TPPs is on farmers’ livelihood. All TPPs often cause significant reduction in crop yield 
and quality, imposing a great effect on farmers’ livelihood. Thus, 400 million people in the world depending 
on banana for staple food, jobs and livelihoods are under threat from Banana Fusarium wilt, especially 
the Tropical Race 4 (TR4) strain.The fourth major impact of TPPs is on safe trade. Transboundary plant 
quarantine pests, such as fruit-flies and Cassava virus diseases, are major barriers to safe trade, often causing 
the closing of trade borders. The FAO, in cooperation with the IPPC, is playing a very important role in 
helping member countries and farmers in their fight against the TPPs in the following five key areas:

i) Coordination, such as legislation and policy advice, scientific guidance, project development
and management, resource mobilization, and information sharing

ii) Prevention, such as prevention of introduction, prevention of spread, and prevention of damage
iii) Early warning and quick response, such as increasing the capacity to predict the occurrence or

spread of TPPs, and to make quick reactive responses to contain or eliminate their risk
iv) Monitoring and sustainable management, such as strengthening/refreshing of technical

capacities, preparedness, attention to human health and the environment, as well as regular
financial support

v) Capacity development, such as improving national capacities to deal with TPPs through
applying the tools of Phytosanitary Capacity Evaluation (PCE) and the Farmer Field School
(FFS)
Based on the above discussion, ten recommendations are proposed for the global plant
protection com-munity to work hand in hand in fighting against the TPPs.Finally, the briefing
materials on the promotion and celebration of the international year of plant health (IYPH) in
2020, including the overall objective, approach, and promotion at global, regional and national
levels, as well as the expected outcomes, have already been made.
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Ulrich Kuhlmann

CABI’S EXPERIENCES OF TRANSBOUNDARY PLANT 
PEST MANAGEMENT: STRENGTHENING PLANT 
HEALTH SYSTEMS AND THE IMPORTANCE OF 

ADVISORY SERVICES

Ulrich Kuhlmann 

Executive Director, Global Operations, CABI, Switzerland

Ulrich Kuhlmann is the Executive Director, Global Operations of CAB International (CABI). 
He is responsible for fostering collaborations between CABI centres and international partners and 
developing new opportunities to improve agricultural production, alleviate poverty and enhance nutrition and 
food security. He is also responsible for overseeing the strategic direction and delivery of CABI’s scientific 
programmes. CABI is an international, inter-governmental, not-for-profit organization that improves people’s 
lives worldwide by providing information and applying scientific expertise to solve problems in agriculture 
and the environment.
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ABSTRACT 

Five hundred (500) million smallholder farmers in developing countries in Asia, Africa and Latin America are 
at risk from environmental shocks, crop pests and other threats to food and nutrition security and food safety. 
There is continuous emergence and rapid spread of new invasive species (e.g. fall armyworm, tomato leaf 
miner) and ongoing transboundary pest threats (e.g. banana fusarium wilt, citrus greening, Asian fruit fly), 
driven by climate change and global movement of goods. Particularly in medium- and low-income countries, 
there is often no consistent mechanism for surveillance, rapid detection (including technical support for 
confirming causes) and response with effective solutions. Poorly planned and ill-timed reaction to new 
outbreaks often leads to the indiscriminate use of pesticides, in some cases highly toxic products, which poses 
environmental and health risks and decreases the resilience of land use systems to pests. Another attribute of 
medium- and low-income countries is that the opportunity to detect new pests is at the farming community 
level and therefore the role of public extension and community-based advisory services is instrumental. These 
rural advisory services play a key role in technology and management information transfer. Some of the most 
relevant and appropriate information isn’t high-tech or innovative, but that doesn’t mean the farmer knows 
about it. A number of complementary CABI-led programmes, such as Action on Invasives and Plantwise 
have established a strong foundation of experience, partnerships and infrastructure to respond to the above-
mentioned threats. The Action on Invasive programme focusses on strengthening national and regional 
capacity to respond to emerging invasive pests. This includes identifying and managing risks before invasion 
occurs, and improving coordinated response to invasions through effective communication and deployment 
of sustainable technologies. In terms of technologies, (classical) biological control must be considered and 
promoted in integrated pest management approaches. Action on Invasives champions an environmentally 
sustainable, cross-sectoral and regional approach to dealing with transboundary plant pests. The programme 
is building national and regional capacities to prevent, detect and control invasive species in order to protect 
and restore agricultural and natural ecosystems, adapt to climate change, remove trade barriers, and reduce 
degradation of natural resources and vulnerable areas. Plantwise aims to provide a data-driven rapid response 
network connecting farmers with advisors and other support services, enabling early detection, diagnosis and 
management of pest problems at farm level. Over the past few years, Plantwise has built the resilience of 
smallholder farmers in coping with emerging plant health threats, enabling them to produce and earn more 
while being less dependent on high-risk pesticide-based plant protection practices. For example, in Rwanda, 
advisory service advice has led to a 5% reduction in the likelihood of a household falling below the poverty 
line of USD 1.25 per day. In Kenya, Plantwise demonstrated a benefit/cost ratio > 2.0 (internal rate of return 
on investment > 50%). This success has, in turn, enhanced farmers’ confidence in public and private advisory 
services. A key focus of Plantwise is to put research into use, translating scientific knowledge into actionable 
best practice, delivered through simple, practical methodologies that are accessible at community levels. 
The efficiencies, delivered through digital development and the promotion of equity in accessing services, 
are additional factors that have helped to strengthen interactions between farmers and local advisory service 
providers.
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Session 1
Important Transboundary Insect Pests

Chair: 

Youichi Kobori, JIRCAS



28



29

MIGRATION ANALYSIS AND FORECASTING OF 
MIGRATORY INSECT PESTS

Akira Otuka

Unit Leader, Institute of Agricultural Machinery, National Agriculture and Food 

Research Organization (NARO), Japan 

Akira Otuka is the Unit Leader of the Agro Informatics Unit, Institute of Agricultural Machinery, National 
Agriculture and Food Research Organization (NARO). He started his career with the Hokkaido National 
Agricultural Experimental Station in 1995 and worked at the National Agricultural Research Center from 
1996 to 2009. He moved to the National Agricultural Research Center for Kyushu Okinawa Region in 2009. 
He specializes in migration risk analysis of transboundary pests.

Akira Otuka
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ABSTRACT

Japan is located at mid-latitudes on the globe where westerly winds constantly prevail. The Asian Continent 
where many insect pests occur is also situated west of Japan. Some of these insect pests can fly a long 
distance, sometimes for over 1,000 km crossing the East China Sea. A variety of migratory insect pests, 
therefore, arrive in Japan. These environmental conditions basically explain why we have many migratory 
insects. So far, we have studied the migration of seven species including rice planthoppers, a fruit fly and 
nocturnal moths. The fall armyworm, Spodoptera frugiperda, originally native to the Americas, is a very 
recent one having arrived in Japan in summer 2019. The moth was rapidly expanding this spring in China, 
thus we evaluated the risk of possible immigration with forward trajectory analysis using meteorological 
data from the past five years. We also quickly developed a preliminary migration prediction system and 
monitored favorable winds from southern China on a daily basis. This prediction was shared with colleagues 
in Taiwan. The result showed that Japan would be invaded from Fujian and Zhejiang Provinces in 1 June–15 
July, and Kyushu, Shikoku and southwestern Honshu could face the highest risk of S. frugiperda invasion. 
The migration prediction system predicted a possible migration from Guangdong Province emigrating 
on 20 and 23 May, and late instar larvae were found in Taiwan on 8 June. These timings quite matched 
the developmental time from oviposition to 6th instar of 14 to 17.7 days, based on reference estimates. In 
Japan, the first two larvae were found in Minami-Kyushu City, Kagoshima Prefecture, southwestern Japan, 
on 27 June 2019. A total of 78 larvae were found in six prefectures of Kyushu-Okinawa region by 16 July. 
A predicted possible migration from southern China on 6 June suggested the first immigration timing for 
Japan. Topological analysis of larvae collection sites suggested for the first time that S. furgiperda’s flight 
height during overseas migration reaches an altitude of up to over 800 m. We are also studying the migration 
and dispersal of the oriental armyworm, Mythimna separata, and the common cutworm, Spodoptera litura. 
The cutworm is a highly dispersible insect pest and attacks soybean leaves in summer in western Japan. Its 
dispersal was monitored with searchlight traps and an entomological radar. The armyworm usually arrives in 
northern Japan and its migration source is being estimated with trajectory analysis and stable isotope analysis 
of wing samples. Technologies related to insect migration studies are also introduced in this presentation. 
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Sachiyo Sanada-Morimura and Mizuki Matsukawa

DEVELOPMENT OF INSECTICIDE APPLICATION 
TECHNOLOGY TO RICE PLANTHOPPERS THAT ARE 

IMPORTANT TRANSBOUNDARY PLANT PESTS IN ASIA

Sachiyo Sanada-Morimura 1 and Mizuki Matsukawa 2 

1 Group Leader, Kyushu Okinawa Agricultural Research Center, National Agriculture 

and Food Research Organization (NARO), Japan
2 Researcher, Japan International Agricultural research Center for Agricultural 

Sciences (JIRCAS), Japan

Sachiyo Sanada-Morimura has been the Group Leader of Pest Management Group, Kyushu Okinawa 

Agricultural Research Center, NARO, since 2018. She received her Ph.D. from Tokyo University of 
Agriculture and Technology in 1999. She joined the National Agricultural Research Center, NARO, under 
the Research Fellowship for Young Scientists program of the Japan Society for the Promotion of Science, and 
worked there until she moved to her present research institute in 2008. Her main work focuses on insecticide 
resistance in rice planthoppers.

Mizuki Matsukawa earned her Ph.D. from Nagoya University in 2016. She has been working on methods 

to control rice planthoppers in Vietnam and Cambodia as a researcher at Japan International Research Center 

for Agricultural Sciences (JIRCAS) since 2016.
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ABSTRACT 

Rice planthoppers migrate from the northern part of Vietnam to the southern part of China and western part of 
Japan every year. They increase drastically in their immigrated areas and cause serious damage to rice. They 
are known to develop resistance to various insecticides which is one of the most important factors causing 
serious damage around Asia in recent years. In this presentation, we introduce the collaborative research 
project of the National Agriculture and Food Research Organization (NARO) and Japan International 
Research Center for Agricultural Sciences (JIRCAS) to develop insect pest management strategies for 
rice planthoppers in Asia. NARO has monitored the susceptibilities of insects to various insecticides (i.e. 
organic phosphate, carbamate, pyrethroid, phenylpyrazole, and neonicotinoid) in Japanese populations of 
rice planthoppers every year for a long-term period, while noting the development of resistance to some 
insecticides. For imidacloprid susceptibility in Nilaparvata lugens, which shows a very strong development of 
resistance, we compared the progress of insecticide-resistance development in many populations in Southeast 
Asia and East Asia. As the result, it has been revealed that the modes of insecticide resistance development 
have synchronized among insect pests in northern Vietnam, southern China, and western Japan. It shows 
the importance of monitoring insecticide susceptibility throughout Asia, not only in immigrated areas but 
also in areas of emigration, and share the information for solving the insecticide-resistance problem. NARO 
has developed a new method for monitoring insecticide susceptibility and created the general manual for 
monitoring. In addition to briefly explaining the contents of this manual, we introduce our efforts to expand 
its use in Asia.JIRCAS has conducted a research activity titled “Population dynamics of rice planthoppers 
and relationship with agricultural activities in Vietnam” under the JIRCAS research project “Development 
of technologies for the control of migratory plant pests and transboundary diseases” since 2016. It aims 
to clarify 1) the population dynamics of planthoppers and natural enemies, 2) the insecticide resistance of 
planthoppers against the insecticides used by farmers, and 3) the tolerance to planthoppers of the variety 
used by farmers in the central and northern part of Vietnam. These are important components to consider for 
establishing an integrated pest management (IPM) system to control rice planthoppers in Vietnam. JIRCAS 
collaborates with the Plant Protection Research Institute and five sub-departments of Plant Protection under 
the Ministry of Agriculture and Rural Development in Vietnam, and NARO in Japan. Our current results are 
briefly introduced in this presentation.
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Frédéric Baudron

FALL ARMYWORM DAMAGE IN AFRICAN 
SMALLHOLDER MAIZE FIELDS AND ITS IMPACT 

ON YIELD

Frédéric Baudron

Principal Scientist, Sustainable Intensification Program, International Maize and 

Wheat Improvement Center (CIMMYT), Harare, Zimbabwe

Frédéric Baudron works as a principal scientist at the southern Africa regional office of the International 
Maize & Wheat Improvement Centre (CIMMYT) in Harare, Zimbabwe. He started his career working 
for various development programs targeting the interface between people (mainly farmers) and wildlife. 
Later, he obtained his Ph.D. in Plant Production Systems. He has close to 20 years’ experience developing 
solutions for small-scale farming systems in sub-Saharan Africa. His research interests include appropriate 
mechanization, sustainable intensification, farming system research, impact of agriculture on biodiversity, 
and participatory innovation development. He is involved in a number of research projects in Ethiopia, 
Malawi, Rwanda, Tanzania, Zambia and Zimbabwe.
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ABSTRACT 

Fall armyworm (FAW, Spodoptera frugiperda J.E. Smith) is an invasive lepidopteran pest established in most 
of sub-Saharan Africa since 2016. Although the immediate reaction of governments has been to invest in 
chemical pesticides, control methods based on agronomic management would be more affordable to resource-
constrained smallholders and minimize risks for health and the environment. However, little is known about 
the most effective agronomic practices that could control FAW under typical African smallholder conditions. 
In addition, the impact of FAW damage on yield in Africa has been reported as very large, but these estimates 
are mainly based on farmers’ perceptions, and not on rigorous field scouting methods. Thus, our objectives 
were to understand the factors influencing FAW damage in African smallholder maize fields and quantify 
its impact on yield, using two districts of Eastern Zimbabwe as cases. A total of 791 smallholder maize 
fields were scouted for FAW damage during the 2017/18 season and the heads of the corresponding farming 
households were interviewed. Grain yield was later determined in 167 (about 20%) of these fields. The same 
FAW damage survey was repeated in 2018/19 with the same farmers. 638 maize fields were thus surveyed 
(153 farmers didn’t plant maize that season). Grain yield was then determined in 386 (about 60%) of these 
fields.FAW damage was found to be significantly reduced by rotation with a legume or a fallow, legume 
intercropping, minimum- or zero-tillage, balanced fertilization, the application of manure and/or compost, 
frequent weeding and early planting, in at least one of the seasons under study. Conversely, the presence 
of a hedgerow and pumpkin intercropping was found to significantly increase FAW damage (during both 
seasons). FAW damage appeared significantly higher in plots receiving pesticides (during both seasons), 
suggesting poor efficacy of the pesticides or application method used. We also found evidence of varietal 
effects on FAW damage during both seasons.Our best estimate of the impact of FAW damage on yield was 
11.57% in 2017/18, which is much lower than what previous studies reported. Although our study presents 
limitations, losses due to FAW damage in Africa could have been over-estimated. In 2018/19, however, our 
estimate of FAW damage was double the 2017/18 estimate (22.37%), possibly because of an interaction 
between FAW and drought. This study demonstrates the viability of using agronomic management to control 
FAW in African smallholder conditions. It is guiding on-going work from CIMMYT and its partners to 
develop the most cost-effective practices. These include zero-tillage, push-pull and pheromone trapping in 
irrigated maize. Preliminary results from this empirical work are presented.
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ABSTRACT

Blast is one of the most serious diseases of rice plants in temperate regions, and it has been found to occur 
frequently in the rainfed lowlands and uplands in the tropics. Japan International Research Center for 
Agricultural Sciences (JIRCAS) has been conducting the research project, titled “Blast Research Network 
for Stable Rice Production,” to solve this problem since 2006. Under the research network, an international 
differential variety set (DVs: monogenic lines) for 23 blast resistance genes; Pish, Pib, Pit, Pia, Pii, Pi3, 
Pi5(t), Pik-s, Pik-m, Pi1, Pik-h, Pik, Pik-p, Pi7(t), Pi9(t), Piz, Piz-5, Piz-t, Pita-2, Pita, Pi12(t), Pi19(t), and 
Pi20(t), and the methods of evaluation for reaction patterns of DVs against blast isolates and designation 
of blast races, are commonly used among participating nations (Korea, China, Vietnam, Philippines, 
Indonesia, Lao PDR, Cambodia, Bangladesh, Kenya, and Japan), international agricultural institutes (IRRI 
and AfricaRice), and university (Yunnan Agricultural U., China). The genetic variations of blast races and 
of resistance in rice cultivars have been clarified in each country and at the global level. These genetic 
variations of blast races and of resistance in rice cultivars differ dramatically among the countries, with 
Japan showing the lowest diversities and south Asia showing the highest. Additionally, highly virulent blast 
races were found to be distributed at high frequencies in West Africa and northeast China. Additionally, the 
differential system consisting of DVs and standard differential blast isolates was also developed in each 
institute, becoming one of many achievements from pathological studies. The differential system is a basic 
tool for the characterization of resistance genes in rice cultivars and the pathogenicity of blast isolates. 
Using the differential system developed in each institute, genetic improvement of leading rice cultivars is 
being conducted through introduction of partial resistance genes, such as pi21, PB1, Pi34, Pi35, and Pi38. 
Multiline varieties with genetic backgrounds of Indica Group rice cultivars, IR 64 and IR 49830-7-1-2-2, 
are also being developed.These differential systems, leading rice cultivars introduced with partial resistance 
genes, and multiline varieties, will be the key materials toward development of a durable protection system, 
which will be implemented in harmony with environmental conditions and contributing to sustainability in 
rice cultivation.
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Claudia Vieira Godoy



54

Session 2

ABSTRACT

The cultivated soybean area in 2018/19 in Brazil reached 35.8 million hectares (Conab, 2019). One disease 
that threatens the sustainability of the crop and represents a breakthrough in the history of soybean in 
Brazil is Asian soybean rust, caused by the fungus Phakopsora pachyrhizi. The disease was first reported in 
Paraguay in 2001 and in the west of the state of Paraná, Brazil, spreading, within three years, throughout 
South America (Yorinori et al. 2005). Epidemics of the disease were common in the country, where the 
fungus can survive year-round. Management and regulatory measures were adopted to reduce the inoculum 
between crop seasons (soybean-free period) and to curb late sowing of soybeans. Varieties with resistant 
genes have been available in the Brazilian market since 2009. Fungicide applications are recommended 
for these varieties due to the variability of the fungus’ ability to overcome the resistance genes. The most 
important soybean rust control strategy in Brazil has been the early sowing of short-cycle varieties after 
the soybean-free period, escaping the higher inoculum pressure period. The use of fungicides is one of the 
strategies adopted in the management of the disease. Fungicide application costs in soybean were estimated 
at US$ 2.9 billion in 2018/19, with an average of 2.75 fungicide applications per soybean crop season. Since 
2003/04, uniform field trials have been carried out in different producing regions in order to compare the 
efficacy of registered fungicides and those in the registration phase. Besides the fungicides’efficacy, the 
results allowed accompanying changes in the sensitivity of the fungus to the different modes of action over 
the years, along with bioassays and molecular analyses. Reduced fungicide efficacy in the uniform field trials 
was reported for the demethylation inhibitors (DMIs) in 2007, the quinone outside inhibitors (QoIs) in 2013, 
and for the succinate dehydrogenase inhibitors (SDHIs) in 2016. At least six CYP51 mutations (Y131F/H; 
F120L; K142R; I145F; I475T) and overexpression are involved in the sensitivity reduction towards DMIs 
(Schmitz et al., 2014). For QoI, the F129L mutation was reported at high frequency (~ 90%) in 2013/14 
isolates (Klosowski et al., 2016) and remained stable in the subsequent crop seasons. SDHI fungicides were 
used on soybean in Brazil for the first time in 2013/14 and strains of P. pachyrhizi with a lower sensitivity 
were found in monitoring studies in 2015/16, with a mutation in the C-I86F gene (Simões et al., 2018). 
With the P. pachyrhizi resistance to single-site fungicides, the efficacy of multi-site fungicides (mancozeb, 
chlorothalonil, and copper) has also been evaluated in the uniform field trials and their use in Brazil to control 
Asian rust has increased. Even though all major single-site mode of action fungicides used for soybean rust 
control (DMI, QoI, and SDHI) have experienced adaptation by P. pachyrhizi in Brazil, they still contribute to 
disease control when associated with other management strategies. 
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ABSTRACT 

The plant quarantine system, which is an integral part of risk reduction efforts to protect plant resources, 
will be presented, followed by a discussion of improvement ideas for possible further collaboration with 
the research community. Fundamental to the whole plant quarantine issue is pest risk analysis, for which 
international standards provide guidelines, and countries add their own perspectives according to the 
situation and within the national legal framework. Japan, like other countries, has developed its own pest 
risk analysis guidelines. Information on pest distribution and detection as well as revisions in trade partners’ 
regulations are regularly collected through various sources, based on which immediate consideration is 
made and pest risk analysis is conducted when necessary. Based on pest risk analysis, the plant quarantine 
legislative scheme has been continuously developed, which is the legal basis to support various regulative 
activities, such as import and export inspections at ports and airports, as well as pest surveillance throughout 
the country, among others. In order to strengthen the effectiveness, collaborative efforts are made 
between national authorities such as with Customs, and also with trade partner countries regionally and 
internationally. Particular importance is placed on identification of how certain pests have been introduced 
as well as development and establishment of pest control methods in emergencies. Regulative actions are 
essential to protect plants against harmful pests, for which research has been also playing important roles to 
support them. Plant quarantine can be further improved against the increasing pest risks, through regional/
international collaboration and with emerging technologies and innovative approach.
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Dr. Masayasu Kato:
Thank you for the introduction. Before the panel discussion, I would like to wrap up the excellent 

presentations by the keynote and session speakers using diagrams of transboundary plant pests and their 
contributions to SDGs. 

Today’s theme for the symposium is collaborative research on transboundary plant pests and its 
contributions to SDGs. We would like to see how our collaboration contributes to the SDGs. Before the 
invasion of plant pests, they don’t worry about the plant pests. At the borders there is a quarantine system. 
Some plant pests may be introduced by human activities, but the quarantine stops their invasions. Some plant 
pests may pass through the quarantine system and are established in new countries. Sometimes the plant pests 
can migrate by themselves or by wind. The invaded countries need information on the target pests to develop 
control measures. Just after the invasion, the information is scarce for them, so they need collaboration with 
the countries of origin. But the information in the origin is not sufficient, because of the differences in the 
environments. The invaded countries need the risk assessment and the surveillance and control measures. 
After the invasion, they can obtain some information within the countries. They make collaborations with 
researchers, extensionists, and farmers. Finally, they can develop applicable control measures under the 
balance of cost and benefit. These collaborations contribute to most of the SDGs, especially for No Poverty, 
Zero Hunger, Life on Land, and the Partnership for the Goals. From now we would like the panelists to show 
how the collaboration contributes to the SDGs. Thanks.

From now, I would like to pass the moderator role to Dr. Matsumura from the National Agriculture and 
Food Research Organization.

Dr. Masaya Matsumura:
My name is Matsumura. Unfortunately, only 20 minutes is left for the panel discussion.
I would like to ask all the six panelists a direct question. My question is this. There are various ways to 

promote international collaboration. In some cases, collaboration is not only between researchers, but also 
with farmers, private companies, and officials. In each of your cases, my question is, what are the challenges 
and difficulties for promoting international collaboration on transboundary plant pests, and how do you solve 
them?

Let’s start with Dr. Xia. Sorry, a very short comment please.

Dr. Jingyuan Xia:
Okay, thank you very much. This diagram of the relationship to SDGs is very important. I’m going to 

add something here first. For transboundary pests, there are contributions to the SDG goals. Number one, of 
course, is for poverty. Second is food security. Third one is biodiversity, and then trade. There is another one 
that is very important, and that I would recommend adding.  I deal with Climate Change, because climate 
change is very relevant to transboundary pests. This means we have five important goals to contribute to 
for transboundary pests. Plant health, transboundary pests research, contributes to five SDG goals. We have 
already mentioned in the FAO, like this. And I am going to promote another one, Climate Change.

I want to make a concrete example now of how to research and then promote these kinds of collaboration. 
I want to make an example here of fall armyworm. For fall armyworm I am going to make four 
recommendations. We need that research, education and government work together.

Nowadays, I think there are four very important areas. The first one is about an area-specified strategy for 
fall armyworm control. The first area is potential to be spread, like the north Pacific. This is a far area but is 
quite possible, and then also south Europe. This is one area. The second area is the overwintering area. We’ve 
already studied that the fall armyworm maybe overwinters in some places. The strategy in the overwintering 
area is different from others. And the third area should be the migratory area. These three areas should have 
three different strategies. This is very important. I hope that all the research people will please pay attention 
to this. This is a very important global strategy, area-specified, original-specified strategy. This is the number 
one in my speech. 
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And for the second one, I would like to make a recommendation. Everybody knows that there are two 
types of fall armyworm. One is the corn type, and the other one is the rice type. What is my concern? Because 
nowadays people are saying, “Okay, this is corn type,” many in this continent. But remember that 80% of rice 
is produced in Asian countries, and 80% of the people live on rice there. If one day a fall armyworm adapts 
to rice, this will be disastrous. So, now, please study it. This is my second recommendation.

And the third recommendation is about natural enemies. We should study this. I have this experience. 
We already mentioned that there is one person from CIMMYT. Originally, the fall armyworm was in Latin 
America. I’m sure there are a lot of natural enemies under control. But now it spread to new areas. Why 
did it spread so fast? Because there are no natural enemies, or no natural controls. So in this case, I think at 
this time that we scientists study this. You should go to Latin America to study what real important natural 
enemies are. Even in this case, we should introduce it. Otherwise, we only depend on pesticides. That will be 
a disaster. That’s my third recommendation.

Another one is pesticide resistance. I know that small-scale farmers only rely on pesticide. Remember, 
pesticide resistance would be a lot of disasters. So I think this area is very important, and could use 
collaboration.

Thank you.

Dr. Masaya Matsumura:
Okay, thank you. Next, Dr. Kuhlmann. Please.

Dr. Ulrich Kuhlmann: 
Okay. We are talking in particular about collaborative research. I would like to come back to the issue 

where of course the G20 countries have an incredible advantage in terms of conducting research and have 
processes and functions in place to deal with the incoming problems. As I was trying to mention already 
in my presentation, however, there is a huge disconnect between the G20 and developing countries. The 
developing countries have no processes or mechanisms, no capacity in place, to deal with these incoming 
problems. It is just an ad hoc mechanism. They find out they have another pest problem. So it is a task, 
I believe, in terms of collaborative research between the G20 and the developing countries, to share 
information as much as possible. When we have done certain activities in the G20 and have researched 
results, we must be able to share these kinds of information more quickly, more efficiently.

Of course, we also need to understand that adaptation to the local needs is urgently required. However, 
this kind of exchange is very, very important, in my opinion, going forward. And these are not only particular 
research areas; this is the entire area related to the prevention and containment and control of transboundary 
plant pests.

Dr. Masaya Matsumura:
Okay, thank you. Next, Dr. Otuka, please.

Dr. Akira Otuka:
Yes. I would like to talk about migration. We want to predict migration into Japan. We need information 

about the density and character of the insect, and the insect resistance information. These two kinds of 
information are very important.

But access to that information from foreign countries is a little bit difficult. I don’t like to blame China, I 
don’t intend to cast blame, but that information is very important for them, and not easy to freely disclose. 
Now, our approach is information on the Internet. Nowadays, many plant protection stations and provinces 
in China are disclosing occurrence information on the Internet, so we can access that information from 
Japan. That is a great help. International cooperation needs information sharing. I’d like to emphasize that -- 
information sharing.
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Dr. Masaya Matsumura:
Okay, thank you. Next, Dr. Baudron, please.

Dr. Frédéric Baudron:
Yes. Thank you very much. I won’t talk about what’s happening upstream before quarantine, but rather 

how to manage a pest when it arrives, and especially the experience we have with fall armyworm.
I think we are probably too slow to provide information and research to farmers on how to manage this. I 

liked very much to hear the last speaker talk about big data. I think definitely sharing data and “FAMEWS” 
for example, for fall armyworm, led by FAO, is a great example. But I think we can do more, especially with 
perhaps ICT and science, making sure that farmers also… We take seriously the information uploaded by 
farmers. With ICT now it is really possible to gather much more information, much more data, and actually 
use a big data approach to much more quickly provide a solution.

And of course, capacity development is also very important. One of the roles I think of research and 
extension is to quickly build capacity in terms of identification of those new pests once they arrive, and how 
to deal with them. Thank you.

Dr. Masaya Matsumura:
Okay, thank you. Next, Dr. Godoy, please.

Dr. Claudia Vieira Godoy:
Just to give an example of collaborative research for Asian soybean rust introduced in Brazil. We had 

one researcher, Dr. Tadashi Yorinori and one breeder travel through Asia just to study all the PIs, the plant 
introductions, that had resistance. Embrapa started the breeding problem even before we had the disease 
in Brazil. In the background of the variety we had some resistance, which helped in the beginning, but the 
fungus overcame this kind of resistance. So this collaborative research is important to anticipate some new 
diseases that we are expecting in the country, especially ones as severe as Asian soybean rust.

So, when we can travel to other countries, have this collaboration, and have this kind of germplasm in our 
material, it is really good to work in advance, before the introduction of the new disease, as it happened in 
soybean rust.

Dr. Masaya Matsumura:
Okay, thank you. Next, Dr. Yokoi, please.

Dr. Yukio Yokoi:
Thank you. Your question is about the challenges and difficulties in collaboration.
Probably we have to start thinking the collaboration forward. I just listed up the collaboration in 

awareness-raising, monitoring and surveillance, diagnostics, controlled experiences, and probably innovative 
approaches. These five issues I have in mind for collaboration.

Awareness is already presented in the picture. But public awareness, plus probably awareness of the 
researchers, is also important. Traditionally, researchers in this field are looking at this transboundary pest 
issue as a mostly biological issue. But because of a lot of innovative approaches, such as those mentioned 
by the previous speakers, AI and IoT types of things, we probably need the awareness of engineering 
researchers, as well. Those collaborations between researchers over different areas would be really necessary 
in this situation. I think now Japan has started doing that kind of collaboration, among the different areas to 
do that.

Also about the monitoring and surveillance plus information-sharing, which was mentioned before, as Dr. 
Otuka mentioned very specifically, the information on occurrence from other countries is really not easy to 
get. This is the challenge part. They have a certain resistance to transparency, because of the political control 
they wish to keep. Maybe we need international collaboration to lessen that kind of hurdles, that part.
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Also the innovative approach. I think many of us in this room have experiences with OK Google or Alexa. 
I’m just dreaming that whenever I say, “OK Google, what is the situation for fall armyworm,” suddenly the 
display shows me red spots for the fall armyworm, that pest. This kind of technology is already available, but 
we haven’t really developed how to use it. That is probably a kind of resistance to new technologies. Thank 
you.

Dr. Masaya Matsumura:
Thank you very much for your excellent, nice comments. Do you have any comment to the other panelists? 

No? Dr. Xia?

Dr. Jingyuan Xia:
In terms of research cooperation, I think it is important to exchange genetic materials. Like breeding for 

the fall armyworm, we need to breed a new variety, to TR4 of banana fusarium wilt and even soybean rust 
in Indonesia. We need genetic materials. Nowadays, so many modern varieties are very narrow for genetic 
bases. Later we should permit these genes. We need a very quick and efficient way to exchange germ 
plasms. By the way, previously we had some problem in exchanging genetic materials or germplasms. Now 
International Standards for Phytosanitary Measures 38, ISPM38, is allowed for exchange, for this kind of 
seeds and materials. This is now very important for research people to exchange this material. Thank you.

Dr. Masaya Matsumura:
Okay.

Dr. Akira Otuka:
May I? I talked about China and Japan. Due to the time limitation, your impression is negative on 

China. But I have many, many Chinese collaborator friends, and we drink with them so much. So personal 
communication and friendship is a basis for international cooperation. It is very important. I want to 
emphasize this one. Thank you.

Dr. Masaya Matsumura:
Okay. So, the time is almost... Any other comment or question? From the audience? If you have some 

comments.

Dr. Yukio Yokoi:
Thank you. I would like to share some information with everybody here. I was in another international 

meeting in the previous week, an international conference for environmental issues. There was a very strict 
conflict between developing countries and developed countries, something that I’ve never seen in the plant 
health community. I think this is a really promising area for collaboration. I was so surprised to see that 
conflict between those groups. I just would like to share that situation. Thank you.

Dr. Masayasu Kato:
Okay. Thank you. A question to Dr. Baudron. You showed us very good evidence of the factors that 

accelerate the fall armyworm, and what has a negative effect on the fall armyworm. But your research was 
only conducted at two sites. After that, how do you develop your recommendations to the other farmers?

Dr. Frédéric Baudron:
That’s a good question. We had the same discussion with my colleague Victor, here.
Yes, indeed. It is really very localized, based on two sites and only two seasons. Hence my plea for big 

data. I think the FAMEWS, for example, is a huge contribution. All these databases are really important. For 
us researchers, it is really important to have some data sets that can talk to each other. So it is very important 



71

Panel Discussion

to have the same ontology about what we are measuring, what unit, etc., and to be able to report that.
I think we also need to find ways to collect data from farmers. As I said, some of our recommendations 

come a bit late, but farmers don’t wait, and they try a lot of things. Sometimes it is dismissed by research, but 
there are farmers in Africa who are using sugar solution or fish soup to control fall armyworm. It was a bit 
dismissed, but it works very well to attract ants and control with the natural enemies of the fall armyworm.

Yes, we need to have data sets, databases, that can talk to each other and be much more agile in collecting 
data. With ICT, and now the development of smartphone -- every extension agent has a smartphone --it is 
really possible to collect a lot of data very quickly and pass it to research. I believe it is our role to be able to 
analyze this research and very quickly give some feedback about what works.

So I’m starting to collaborate with people, like working with FAMEWS. The idea is to try to use the same 
methodology with much larger data and to see if we have general patterns. Yes. But essentially, researchers 
need data to be able to do something at a larger scale and with many more seasons.

Dr. Masayasu Kato:
From now, the smartphone and social networks are very important tools for collecting data from local 

farmers. Dr. Kuhlmann showed us a program “Plantwise.” The farmer can send image data to the platform of 
CABI. This kind of technology is very useful to get the information for the researchers and others, mainly the 
researchers.

When I visited Thailand, there were fall armyworm problems there. The Thai government wanted to 
collect information using Social media. So that was very impressive to me. Do you see possibility for the 
social media for transboundary pests and surveillance of the pests?

Dr. Ulrich Kuhlmann:
Yeah, indeed. The Plantwise program is also exploring opportunities to use these kinds of technologies 

more, though I have not talked about this in detail at all. In the process there, plant doctors have also been 
equipped with tablets. One of the fascinating developments, which we had not planned, was that they also 
immediately started to share photos among the plant doctors themselves. They started to have WhatsApp 
groups; they started to have Telegram groups, and supported themselves. That was actually what I found 
fascinating. It was not even our idea. That was a very good development. Of course, there are other means. 
However, I think we also need to be realistic from all viewpoints. Not in every country is this kind of 
technology still working. Right? We shouldn’t be over-enthusiastic. We need to be realistic, and we should 
not assume that what is working in our country will work very well in a particular African country, for 
example.

Dr. Masaya Matsumura:
Okay, thank you. Sorry. It seems that we have spent all our time for the panel discussion. So I would like 

to close this session. I would like to thank all of you, the panelists and the speakers. 
Thank you very much.
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Osamu Koyama 
Vice-President, JIRCAS

Distinguished guests, participants, colleagues, ladies and gentlemen, on behalf of the organizers,  
I would like to say a few concluding remarks to end this symposium.

This afternoon time was limited, but I personally believe that we have learned lots of comprehensive views 
on the role of research in tackling the issue of transboundary protection at the regional or international level.

We also learned that the mitigation of transboundary plant pests requires concerted, connected efforts and 
joint activities. These activities should involve information-sharing and quick exchange of information, for 
establishing networks to promote research and conduct research collaborations such as joint efforts and joint 
projects, and also for working with international bodies like IPCC, FAO, and the CGIAR centers.

We have also learned that we must raise awareness among the people. We are reminded of the importance 
of increasing awareness among all the relevant stakeholders, including researchers, and awareness on how 
protection is important in addressing global problems such as hunger, poverty, improvement of livelihood, 
and even environmental conservation. So I hope we learned various things, and that this symposium was 
successful.

I would like to take this moment to thank all our speakers, especially the keynote speakers, Dr. Jingyuan 
Xia, and Dr. Ulrich Kuhlmann, and all of the session speakers, for their excellent presentations, as well as 
the session chairpersons, and the moderators for summarizing the presentations and facilitating discussions. 
JIRCAS is also very grateful for the opportunity to have co-organized this symposium with the National 
Agriculture and Food Research Organization, NARO, Japan. I would like to offer a special word of gratitude 
to the Ministry of Agriculture, Forestry and Fisheries, MAFF, and to the Phytopathological Society of Japan, 
the Japanese Society of Applied Entomology and Zoology, the FAO Liaison Office in Japan, and the Japan 
Forum on International Agricultural Research for Sustainable Development, for their strong support.

Finally, thank you to all our symposium participants and to everyone involved in planning and holding this 
event. We are truly grateful for your valuable contribution and attendance.

Thank you very much and have a good evening.
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14:40-15:00 Development of insecticide application technology to rice planthoppers 
that are important transboundary plant pests in Asia
 Sachiyo Sanada-Morimura  Group Leader, Kyushu Okinawa Agricultural Research Center, NARO

 and Mizuki Matsukawa  Researcher, Crop, Livestock and Environment Division, JIRCAS

15:00-15:20 Fall armyworm damage in African smallholder maize fields and its impact on yield
 Frédéric Baudron Principal Scientist, Sustainable Intensification Program, 
  International Maize and Wheat Improvement Center: CIMMYT, Harare, Zimbabwe

15:20-15:45 Photo Session, Coffee Break

Chairperson: Youichi Kobori Senior Researcher, Crop, Livestock and Environment Division, JIRCAS

Session 1 “Important Transboundary Insect Pests”

Program
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Session 2 “Important Migratory Diseases and Quarantine”

Closing

Panel Discussion

Chairperson: Yoshimichi Fukuta Senior Researcher, Tropical Agricultural Research Front, JIRCAS

15:45-16:05 International collaborative research networks for rice blast
 Yoshimichi Fukuta Senior Researcher, Tropical Agricultural Research Front, JIRCAS

16:05-16:25 Invasion of soybean rust and its management, from Brazilian experiences
 Claudia Vieira Godoy Researcher, Embrapa Soybean, Brazil

16:25-16:45 Plant quarantine and risk management
 Yukio Yokoi Director for WTO, International Affairs Department, MAFF, 
  former Director of Research Division, Yokohama Plant Protection Station, MAFF

16:45-17:20 Moderator:
 Masayasu Kato Project Leader, Biological Resources and Post-harvest Division, JIRCAS

 and Masaya Matsumura Chief, Department of Research Promotion, Strategic Planning Headquarters, NARO

17:20-17:30 Closing Remarks:
 Osamu Koyama Vice-President, JIRCAS

Abbreviations found in program 

JIRCAS: Japan International Research Center for Agricultural Sciences 

MAFF: Ministry of Agriculture, Forestry and Fisheries 

NARO: National Agriculture and Food Research Organization

SDGs: Sustainable Development Goals
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