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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



Opening Remarks

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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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.

L :_-ﬂ-_:

11



Keynote Speeches

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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Jingyuan Xia

Transboundary Plant Pests (TPPs)

Recent Challenges in Fighting against
= Definition of TPPs: Transbounda
Transboundary Plant Pests and the FAO mmgw lnﬁects,r:hﬂ m?..’i.i".“m“ﬁfﬂ ::

- . P spread to several countries and reach epidemic proportions,
Strategies for Dealing with Them i e N ki shdeabair oo seciitiny

and damage the local biodiversity and environment

» Pathway of spreod
Dr. lingyuan Xia, the IPPC Secretary — Environmental forces (Desert locust, Fall armyworm, and
Wheat rusts)
26 Nowv. 2019, Tsukuba, J
owv. sukuba, Japan — Imternational trade (Fruit flies, and Xylela fostidiosa)
— Tourists & migrations (Banana fusarium)
e 2 R~ L

4 Global Challen fTP .

Global Challenge of TPPs Outllne

* Increased risk of plant pest Mo, regulated pests increased
spread due to global movement exponentially in China 1. Recent Trend of TPPs
of agriculture goods - .

+ increased risk of plant pest » 2. Major Impacts of TPPs
spread due to global movement
of tourists and migration " 3. FAO Strategy of TPPs

* Increased incidences of plant 4. Key Recommendations
P <O BOBICIME oo 13004 1930 2000 5. Briefing on IYPH 2020

R — D s R i,

+ Wide Distribution of Desert Locust

+ Deseription: Locust is ong of three major natural B
disagters in history (Drought, Flood and Locust).
Among all kinds of locusts, desert locust
|Schistocenca gregoria) s most destructive with
awide range of host plants

* Distribution: Desert locust is distributed in over
50 countries mainly in Africa and Central Asia

* Qutbreaks: Frequent outbreaks can be better
controlled:; but failwre in regular monitoring and
implementation of preventive strategy can result
in upsurges and plagues

EUHMW
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# Outbreaks and Losses of Desert Locust 1. Recent Trend of TPPs: Fall armywarm (2)

; o -t | » Description: FAW is the

' — miost recent emerging TPP

d| mm * Distribution: FAW is native
;- i g Coiel unrisian to the Americas but now

i - E spreads to 65 countries in

' - Africa (47), Near East (3)

= and Asia [15)

! * Host plants: FAW feeds on
Meors cutbraaks are being delecied and successfly o b o g core = mare than 80 crop species,
e A AN R PR S iy clpmtios ) but mostly prefers maize
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1. Recent Trend of TPPs: Wheat rust (3)

* Description: Wheat rust is a recurrent
problem with its epidemics amplify with
increased rains, seriously threatening
wheat in all reglons

+ Distribution: Wheat rust is worldwide
distributed wherever wheat is grown
(America, Africa, Europe, Asia, Australia)

* Host plants and domage: Annual global
average yleld loss of bread wheat and
durum wheat is 6.2%, or 20-40% in raimy
SEALONS
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1. Recent Trend of TPPs: Banana fusarium wilt {4)

* Description: Banana Fusarium wilt, caused

by Fusavium cigEporum, B an important disease of
banana in almost all banana-producing countries in "~
the world. Currently, a new strain of the fungus,
Tropical Race 4 (TR4], is Currently, present in 17
countries in Asia & Pacific {Australla), Near East
{Jordan), Africa (Mozambique), and Latin America
& the Caribbean (Colombia)

* Domage: The disease could cause 100% loss, with
100,000 ha abandoned for production. By 2040,
TR4 has potential to spread to 17% of current
banana ares producing fruits worth 510 billion
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1. Recent Trend of TPPs: Xylella fostidiosa (5)

= Description; Bacterium Xylelia fastidiosa is a
vector-bormne pest which can lead to the death of

the infected plants and threat to agric.,
enwironment and economy

= Digtribution: Xylella aceurs primarily in America,
while recently appears in many countries such as
Italy, France, Spain, and lran

= Host plonts and damage: Xylella has over 500
host plants, mainky on olive, grapevine, citrus and
coffee; and 40 million hectares of olive trees in
Mediterranean basin would be destroyed by this
potential disease

Bt el Hpionitars Divgastinsiion '1 pru—r—y -
@wmw-—uvm B LT v T —

ol s s P g
2 Dot e oy

2. Major Impacts of TPPs: Food ser:uﬂty (1)

= General situation: Globally annual crop
due to plant pests and diseases is uﬂmaltd to
e 20-40%%; and those due to the TPPs are

frequently even worse

= Desert Locust outbraeak [2003-2005) in West ~¢, '-'I"'
Africa: B0-100% of losses for cereal, 85-90% b
for legumae, 33-85% for pasture

= FAW: National averaged loss of malze for 2017
was 45% in in Ghana, and 40% in Zambia
= Wheat rust: Annual averaged yield boss is

argand 50 millien tons worth USD 12 billian

R
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2. Major Impacts of TPPs: Biodiversity (2) 2. Major Impacts of TPPs: Farmers’ livelihood (3)

= General situstion: A TPPs often cause
significant reduction crop yield and quality, thus
imposing great effect on farmers” Bvelibood

* Desert locust in Wiest Africo (2003-2005); 5.4
million people affected with 60% of indebted
househobds in Mawritania and 5% in Mali, a3
well as 90%. of food ald recebved in Mauritania,
and 75% in Mali
* Banona Fusacinm witt 400 million peaple in the
world deparding on Banana for staple food, jobs |8
and liveliboods are under threat of this disease. |0 4
A single outbreak of this disease in Mozambigue  |F 8

* General situation: All TPPs, in particular
for invasive alien species, ane very
destructive to the biodiversity

= Xylella: It is a major threat to forest
blediversity in many regions of Europe

* Water hyacinth: Water hyacinth
(Eichhornia crassipes), Is one of the most
destructive imvasive alien aguatic plant
pests in the world, is a strong killer of

agquatic biodiversity has puit livelihoads of 2,000 leeal jobs #t risk
et SR s e e LM i o

2. Major Impacts of TPPs: Safe trade (4) 3. FAO Strategy of TPPs: Coordination (1)

= General sitwation: Transboundary * Legislation and policy adwice: Phytosanitary
plant quarantine pests are the :;Hb'l' |FPE.'1I;¢'F!:'=H! HdEIP‘I':ﬁF:S!-t-!! by AGP;
rmajor barriers for safe trade, often [N emerging TPP issues by EM
causing in closing of trade borders, = Coordination mechanizm: Sclentific committess,

technical work ps, task forces, and networks,
ﬁt;ﬁ"fﬁm'"d K— such as 3 FAD Dasart Locust Commissions

. and monogement:
* Implementation of the ISMPs e -y i cpigir ot e
inereased agro-trade by over 40% mbl:lr_'mﬂnmﬁ:nﬂhml u?;l‘:m projects
In Kenya, and 26% in Australla n e ®oamoem » Resource mobilizmtion: FAG-TCI, AGP, IPPC and
« I cote of oo containers and & 1 1 N EMIPRES, such as LSS 57 million for FAW
Commerce: Phytosanitary risk * information sharing: Essentlal to improve
accounts for over 70% o i monitoring, aalhmmln;indun:wrem
[P —— '.".:; '-_'t'.' i Pt [P — '.".:; '-_'t'.' i Pt
o v e bmaay i I P Cosesntin 2 g e bemaay i IR i Co—
. 3. FAO Strategy of TPPs:
3. FAO Strategy of TPPs: Prevention (2) Early warning and response (3)
* Early warning: Capacity to predict ooturrence or
* Prevention of introduction; Take the IPPC Adopted iasdsnds spread of a pest and propose and reactive
Phwtosanitary Measures on Import rupd by cHtegones respanses

Regulation based on the pest risk :
analysis (PRA), and I5PMs R

+ Prevention of spread: Take the

Phytosanitary Measures on
Quarantine Arear for the infected

region (containment) and of Pest-free
Area for the non-infected region

+ Prevention of domaoge: Take IPM

= Emerging response: Capacity to implement reactive
nesponses to contain or eliminate the risk

* Showsease: A recent rregional project on wheat rust
maonitoring and management in Central Asia and
Mear Exst has been funded by FAD-Turkey
Partnership Programme [5 years, 1.067 m USD) with
ccollaboration of Turkey, ICARDA & CIMMYT

Measures of Host Plamt Resistance
and GMOs
il CTTHETT it ve
@:;1&:‘-:“'\"-" ":__p-" S e et
L e— s

3. FAO Strategy of TPPs: 3. FAO Strategy of TPPs:
Manitoring and sustainable management (4) Capacity Development (5)

* Monitoring: |5 the comerstone of early warning « Global tools: Improvernent of
and essential but not sufficient for sustalnable national capacities to deal .::m
management; this requires an institutional TPPs through PCE (IPPC) and
framework, regional cooperation,

. FF5 [AGP)
strengthening/refreshing of technical capacities, -
preparedness, attention to human health and the o s e * Nationol copacity: Personnel,
wrnviron, as wiell as regular financial support e —T Institutional and System i
* Sustoimable monogement: System approach and = Showcose: The IPPC Intemational Symposium for Pest Free Areas and
agro-ecology EEE Survelllance was organized in Japan form 28 October to 1 November

2019, for capacity development and awareness raising of international
framework on Pest Free Areas and Pest Survelllance

* Showeoose: Several Desert Locust cuthreaks
succesifully contained in the Western Region
bebween 20012 and 2018

[ TR S —— FI L e M [P S —
of e il St R F e ———— of e Ml e
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4, Key Recommendations: 01-06

1. Chollenge of TPPs Is becoming more and more
important than ever before

2. Prevention ond preporedness pay positive dividends

3. Risk assessment, risk and risk
commiunication are equally impartant

4. Sustainable funding is badly needed at global, regional,
national levels

5. Awareness raising is vital including private sector and
the broader public (global mobility)

6. Research priorities are requested to address gaps in
prevention and management of TPPs

4. Key Recommendations: 07-10

7. New technologies in monitoring & early warning and
management should be innovated, e.g., Al, ICT, detection
toeolkits

8. International collaboration is key for combating against
TPPs, e.g., EUPHRESCO, Fall Armyworm, R4D Consortium

9. FAQ should paly more roles in developing global standards
and providing technical support to regions and countries

10. international Year of Plant Health (IYPH) in 2020 will
provide a unigue opportunity for advecacy of importance
of plant health at global, regional and national levels

5 Briefing on IYPH 2020: Objective (1)

= To raise the awareness of the public and political decision
makers at the glebal, reglomal and national levels about plant
health’s coniribution to achieving the UN sustalnable
development goals, in particular:

= ending hunger
= reducing poverty

- protecting the
envirsnment

- April 2015: Proposed by Fintand at the CPM-10
« July 2017; Adopted by 40 Session of the FAQ

+ December 2018: Endorsed by UN General

5 Briefing on IYPH 2020: Approach (2)

Conference

Assembly (UN Resolution A/RES/73/252,

proclaiming 2020 the IYPH and calling upon
FAD, in collaboration with the IPPC, to lead the [EX
implementation of the Year)

Dmmnm:

E;]_.-_;;-'. —

5 Briefing on IYPH 2020: Global promaotion (3)

= 1 December 2013 IYPH launch events in
FAD-HOs and possibly at the same time in
UN-HOs
+ 30 March - 3 April 2020: IPPC CPM-15 in \’
FAD-HOs with a Ministerial segment at 2
Agril 2020 IHTERHATIGHAL YEAR OF
+ 5-8 October 2020: International Conference  PLANT HEALTH
on Plant Health [First) in Helsinki, Finland
+ 16 Dctober 2020: World Food Day focused 2020
on Plant Health

* December 2019 = Decemnber 2020: IYPH photo compatition
= Jonwary 2021; IWPH closing event in Rome

+1YPH Visual Identities

O ©

e i I.lﬂ-ﬁ |r-.ra-.1.=| i -u-l-il 'ulllu kL] b

sy
ke 0 R
2030 "“'.- 3 "'"'."':'

v & O .-
el oy
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2020 2030 2020

* Organizing: FAD Reglonal conferences in

health-related themes ( )
* Estebishing: regional capacity development \’
programmes on emenging pests
IHTERHATEOMAL YEAR OF
+ Ligising with: FAD Regional Offices to
organize side events at FAD Regional PLANT HEALTH
Conferences in 2020, as well as with IPPC- 2020

S Briefing on IYPH 2020: Regional promotion (4)

2020, and other regional workshops on plant

RPPOs to organize some regional activities

Coordinating with: regional institutions in relevant fields to
include plant health in their agendas

D
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& Briefing on IYPH 2020: National promotion (5)

* Orgonizing: national launch events, a
national plant health day, national IYPH

conferences

+ Investing in: education, such as creating an
educational dossier on plant health for
primary and secondary schools, plant
health fellowships, citizen science

+ Issising: coin, stamps, etc.

PLANT HEALTH
2020

+ Running: memorial events, i.e. planting trees and caring for them

5 Briefing on IYPH 2020: Expected outcomes (5)

towards UM SDGs and major topics in the
international agenda is raised

* importance of plant health is realized by
citizens in relation to thelr daily lves and their INTERHATIOMAL YEAR OF
behavior PLANT HEALTH
* Knowledge, research and partnerships on 207 D

plant health are encouraged and coordinated

+ National, regional and global plant health efforts and their resources
are strengthened in light of increasing trade and reducing new pest
risks due to climate change
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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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management: Strengthening systems and the importance of
advisory systems

Ul Buhimann, Roger Day, Washington Otiens & Wade Jannar

LA LSS FDED e

Transboundary plant pest and invasive
species threat

Transboundary plant ] Known species, new mobility

pes_ts_.l’ L EshE alien + Pests and invasive spacies disregard national borders and
species are a global \ ara regional or global in their impact

issue impacting the + Globalisation of rade {and tourism) accelerate mobility
lives.of millions of - . - Impacts of climate change

people right now ;

e :

The scale of the problem

+The global cost of transbowndary plant
pestsfinvasive species is US31.4 trillion per
vear (5% of glabal GOP) (Pimentel et al., | i
2001) ! Losses attributable to
sTransboundary plant pests/invasive ] i s . .
apncles deprgostionaialy affecd winensbis : JIUST. 5 invasive species
commuiniied in poor nrsl arsat i in‘East Africa amount to
s Transboundary plant pests fundamentally T I
Hweaten sustainable devsiopment by: : $0.9-1.1 billion/annum
-ummmmmicumm
scontributing to economic migration -
= contributing to biodiversity loss - | A
-"-_'-—_.qmi

LA LSS FDED e

The estimated total

100 million women
in Africa spend

20 billion hours
weeding per annum

annual losses attributed

to invasive alien
species in SE Asia is on
average ]

v Ep e i
[ ) # Pl

Lo LE AR FILID s Lo LE AR FILID s

21



Keynote Speeches

Invasive species are a specific SDG
target...

...but they impact almost all SDGs

Lo LIPS FDED O Lo LIPS FDED

The challenges........... Taking action
sTransboundary plant pests/ invasives species have to be CABI's Action on Invasives programme adopts
tackied collaboratively across the Environment, Trade and a syslems-based approach to managing
Agriculture sectors bul tha enabling communications, hichgiont
= Pravention:

structures and evidenca to priorilise action are lacking
=Concared actions are neaded at a local and national level

but also at a regional one but the mechanisms for this are «Early detection and rapid reaponss:
missing, or weak i ﬂ"lld.ﬂ ETEPency
sEffective products and lechnologies must be made available i
but this requires overcoming prohibitive regulatory setups,
and lack of engagement from stakeholders N s
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Implementation approach of CABI's
Action on Invasives programme
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CABI's classical biological
control database

» BIOCAT is a simple database of all classical
bislogical contral introductions wsing insscts
1o control insects (lieraturs to end 2010)

# Originally compiled by David and Annatte
Groathead; updabed to 2010 by CABI with
additional support from I0BC and USDA-APHIS

« Ciata on the agent, the target pasiis), the origins
of both, the source country (district), the targat
country (district), the yean(s) of refeasa, whalher
esiablishad, degree of impact (standardised:

BIOCAT analysis until 2010
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BIOCAT Conclusions

= There have been some substantial
sucoesses for clasgical bislogical control
of insact pesis in low income countries

=Cost ; benalil ratios can be significant,
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The value of extension
« In davaloping countries, the opporunity to
datect new pests is at the fanming
community level
= Therafore the role of extension and
community based advisory service is
instrumeanial

= Some of the most relevan! and appvopriate
information fsn't high tech or innovalive, buf
that doesn't mean the farmer knows abowt it

= Direct évidenca linking axténsion and
productivity increases is thin, but existing
studies show positive retumns

A need for CABI's Plantwise
global programme

= Extension systems often suffer from
chronic understaffing, limited
opaerational funds, and weak linkages to
other players

= Therefore, the Plantwise plan is to give
farmers better access to practical and
research based knowledge at village
leval 1o help them enhance productivity
and food safety (in particular reduction
of pesticide residues)
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Plantwise Processes
Priarl clinics are channeds for Me 2-way Bow of informabion o and from farme s

Pant docior consults  Fnowledge bank shares
knowledge bank data with institutions

Farmar visits
plant clnic

Ptant doctor prowides  Knowledge bank Institutions ksswe
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Countries Plantwise operates in 33
countries
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Scale ...
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Extension methodologies:
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Effect of plant doctor experience on data
validation outcomes (all Ghana data combined)
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—Fall arrmywors

= The appearance of Fall Arrmworm (FAW) in Kanya and the rise in
murnbers of FAW diagnoses at plant clinkcs correlalas with a dramatic

decling in diagnoses of maire sialk borer.
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Impact assessment in Kenya
{thraugh randamizsd corralled trial, AR 2019}

= Plantwise contributes io improvemant on
ylelds, crop-based household income and
reduction in pesticide use for farmerns lving
in plant dinic catchmant areas

= Plantwiss inlérvenbions have lad o
Improved instiutional coardination in
Kermya's plant haatth sysiem, improving the
likelihood of detection and responding lo pest
GRS

= Plantwise improved knowledge of
exiansion agents

= Plantwise's monetary benefits outwaigh
the costa of mplamanting the programme at
a raso of 3:1 and an internal rabe of retum of
5%
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Important Transboundary Insect Pests

Chair:
Youichi Kobori, JIRCAS
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Akira Otuka

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.
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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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Migration analysis and forecasting of Fall armyworm, Spodaptera frugiperda
migratory insect pests * Wigratory Insect [Westhrook, 2016)
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Akira Otaka
Mational Agriculture and Food Research Organization

Arrival of the fall armyworm and
expansion of its distribution in East Asia

Figmre 2. Topographic termain and field survey kacitions of Ehe Yangitne River Valley of China
(Wu et al. 2019 Insects)

Overseas migration: Taiwan Overseas migration: Korea
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Overseas migration: Japan Summary: FAW overseas migrations
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First estimation of parameters of FAW's overseas migrations

What would happen in 20207

= Autumn populations in China and Japan exist
* They migrate to the south and overwinter there.
= Guangdong, Henan, Guangxl, Yunnan provinces
as well as probably Vietnam would be
overwintering areas (>10 deg.C in winter),

* Spring population could become larger than that
in 2019,
* Spring-summer migration could get intense.

International cooperation on migration studies
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DEVELOPMENT OF INSECTICIDE APPLICATION
TECHNOLOGY TO RICE PLANTHOPPERS THAT ARE
IMPORTANT TRANSBOUNDARY PLANT PESTS IN ASIA

Sachiyo Sanada-Morimura ! and Mizuki Matsukawa >

! 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 carned 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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Development of insecticide application
technology to rice planthoppers that are
important transboundary plant pests in Asia
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Manual for testing insecticide susceptibility

1.

IRCAS
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Challenge from JIRCAS for
insecticide resistance
management

Reduce the damage by rice planthoppers

Collaborated institutes

Population dynamics of rice planthoppers
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Effect of insecticide application to density of
rice planthoppers in farmers’ fields
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Monitoring of the insecticide susceptibility
on rice planthoppers

Insect populations
Mam Dinh, Yinh Phuc, Hue. P Yen, Dong Thap

Chemical ingredients
Dinlafran, Nilenpyram, Thinmsbaooam, Clathinniding
Imnidaciopnid, Pyraxsal

* LDy, vahuas in 2018 showed the similar
tendancy with BPH populations in Japan

[ ] T
% Future Plans of
f Collaboration J!aR‘QAs
NARO

There is a fear that rice planthoppers would develop
strong resistance against the popular insecticides
and its outbreak would be occurred again in near
future

Collaboration research on insecticide resistance,
population dynamics and migration will be conducted
to establish the management of inseclicide
resistance in Southeast and East Asia
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Thank you for your attention!
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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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Understanding factors influencing fall armyworm
{Spodoptera frugiperda J.E. Smith) infestation in African
srmaliholder maize fislds & quantifying its impact on yield

Fribhrie Baudren [CIMMYT) Msinussas Abdes Zamsn-Alah [CIMMYT), nes Crapa (GOALL Peter
Coirrwaetn (LIE. WTAL Binginet Myssebion (PRI}, Ctian Thisrekier (CITT). & Newion Chas (00AL)

E ] i, Forth Tiadeda. Japan

HCIMMYT.

Invasion of Africa & Asia in < 4 years...

Presence of fall armyworm in 201510

Serin EFPO-Dibbel Diiiiria | I°PC

Introduction

+  Imvesting in chemical pesticides has been the iImmediate reaction of
Adrican govemmans (Hamison of o, 2075

* The usa of chemical insecticides ramains the main strategy of
Tarmers io conirol FAW, but with mixed results (Kumeds e af, 2078}

= Control methods based on agronomic management ana likely more
affordable jor resource-consirained smaliholders and represant 8
lowed fisk for health and the emvironmant (Thisdelder of al, 2018).

+ Bt lack of data, Data from the Americas and "anecdolal’
observations made in the region (Hamison of al,, 2019).

+ Yield impact of FAW reported as very large {ranging from 22 fo 67% in
Ghane and Zambia, Day of &, 2017),

+ Bul thesa estimates are basad on farmers’ parcaplions, not on
rigorous fleld scouting methods (e as the one proposed by McGrath
of al, 2018).

Objectives

1. To estimals fall armyworm damage in smallhalder
maize fields in two study Districts following a rigorous
scouting protacol

2. Tounderstand the factors influencing fall anmyworm
damage

3. To quantify yield losses due o fall armyworm damage.

NCIMMYT cIMMYT
Assessment of 395 flelds in Chipinge and 396 in Makoni in 2017-18 o " e
Ka. plw. Mo plastywish | Dursags o
=1 e b tha Ao tha L) eliean
L b

HoiMMYT.

Yield data from 167 plots in 2017/18
and 386 plots in 2018/19

HCIMMYT

FAW damage incidence and severity

2017418 01819
Indicators.
Chipings Makani Dhiginge Makoni
Mwm £1.5% 18.7 5492363 54 +F18 4541182
Damage score 2745171 JEIE1SE 53T £141 1572185

CIMMYT
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Factors influencing FAW damage
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Our best estimates of the impact
of FAW infestation on yield losses
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Adapting push pull systems to local
conditions
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Nurturing natural enemies through legume
intercropping and conservation agriculture
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Pheromone traps in winter maize crops
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Conclusions

+ Saveral agronomic practices appear to influsnce FAW
infestation in smallholder conditions e.g., legume
intercropping (not pumpkinl), conservation agriculture,
and organic amendmenis

< increase the abundance of natural enemies

+ Some maize varieties appear more susceptible

+ The effact of some factors appears to dapend on season
e.g. early planting, frequent weeding

+ Yield losses also seem to depend on season, with
perhaps an interaction between dry seasonsiale
planting and high damage and yiald losses

* More research needed, in particular in farmers”
conditions

HCIMMYT.

)
CIMMYT

a P SR

Thank you
for your
interest!

f n iar,

EFBaudron ’
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Important Migratory Diseases and

Quarantine

Chair:
Yoshimichi Fukuta, JIRCAS
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INTERNATIONAL COLLABORATIVE RESEARCH
NETWORKS FOR RICE BLAST

Yoshimichi Fukuta

Senior Researcher, Tropical Agricultural Research Front, Japan International research

Center for Agricultural Sciences (JIRCAS), Japan

Yoshimichi Fukuta is a senior researcher at JIRCAS and an invited professor at the Graduate School
of Agricultural Sciences, Tottori University. He started his career in rice breeding at Hokuriku National
Agricultural Experiment Station in 1986 and received his doctoral degree in 1993. From 1999 to 2004, he
was dispatched to the International Rice Research Institute (IRRI) from the Ministry of Agriculture, Forestry
and Fisheries (MAFF) as a seconded scientist. After returning to JIRCAS, he worked as project leader of the
“Blast Research Network for Stable Rice production” and “Rice Innovation for Environmentally Sustainable
Production Systems”
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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, Pil, Pik-h, Pik, Pik-p, Pi7(t), Pi9(t), Piz, Piz-5, Piz-t, Pita-2, Pita, Pil2(t), Pil19(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 pi2l, PBI, 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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JiRcAs Reports of blast disease in the world

Intenationla Collaboration Research
networks for Stable Rice Production
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- Relationship of differentiations:
between blast race and rice |

germplasm
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Genetic improvement of leading variety by introducing of
partial resistance gene (C)
GEB cultivar X NiLpl21

Season

F1%BG

i BCIF1 (MAS selection) X BG

] BC2F1 [MAS selection: Heterozygote) X BG

5 BCIFY [MAS selection: Homarygote) BCIF1 [MAS selection X BG)

§ BC2F3 (seed ampliication) BCAF] [MAS selection X BG)

7 BCIFA mdﬂw BESF1 [MAS selection X BG)
Self

s BEIFS [Sebection) BCGF] (MAS salecticn: |

9:10 ICIFE-?MMI mlﬂmlthf.ﬁbﬂ Homorygote]

| Brwdmg:lmc: Evaluation of resistant Nurwncl:ﬁr:: ]

Genetic improvement of rice cultivars using
parhal rasqstan::a genas

MILs for biast resistance genas with rainfed lowland Indica Growp rice
B 48E30-7-1-2-7 me & multiling wariety

1|rl||nl|

Bt s o ey WLE
s e Foores e
[ PR Familm
w
P, 5 SMMENTED
*
BCF, 5 PSP

|
H;
¥

i

§

u

B nful PR | B, AP
i CHHRT

HaL 2

L

CHrAT

WHELTE P 1T

Torsds. 1

|
fﬁ

e L

O] BOF,

G L R BF,
BCF.,  Pak
EFlnFe]  BCF,  Pub

e ol . S0 1) i Crges B

-

Fisrobeins
jFi 5]

Key materials and tools for new direction of
durable protection system

1. International standard differential blast
isolates

. Partial resistance gene(s)
. Multiline variety
. Differential system

. Collaboration among pathologist, breeder,
agronomist and so on

. International collaboration

h B L R

=2]

Application studies using differential system

Breeding Pathology
* (Genetic variation of « Pathogenicity of blast
resistance in rice lsolatas
germplasm + Differentiation of blast

+ Evaluation of resistance

« Selection of standard

gene
+ Novel resistance gene N

differential blast
T ENics ghtws) isolates(Developmen
combination ummmm;
« Differential variety * Population dynan
* Genetic improvement of and monito ,-r::: 351
promising cultivar races
LT TT T Y % PrT T kel

Controd of blast races and durable protection system
* No dominant races with high virulence

51

T s fe, goves ctbontlionss

Arwrual mesting a1 Pridfice i Sephember, MY




52



Claudia Vieira Godoy

INVASION OF SOYBEAN RUST AND ITS MANAGEMENT,
FROM BRAZILIAN EXPERIENCES

Claudia Vieira Godoy

Researcher, Empresa Brasileira de Pesquisa Agropecudria,

Centro Nacional de Pesquisa de Soja (Embrapa Soybean), Brazil

Claudia Vieira Godoy is a researcher at the Soybean Research Center of the Brazilian Agricultural Research
Corporation (Embrapa). She earned her Ph.D. from the University of Sdo Paulo. During her Ph.D. course,
she worked as a visiting researcher at Gottfried Wilhelm Leibniz Universitdt in Hannover, Germany, and
at Université Paris-Sud in France. She then worked as a researcher at Zeneca/ Syngenta Crop Protection
from 1999 to 2002. In 2002, she began her career at Embrapa as a plant pathology researcher, focusing on
epidemiology and control of soybean diseases. Since 2004, she has been acting as coordinator of the Anti-rust
Consortium, a task force created to control soybean rust. In 2012-2013, she worked as a visiting researcher at
USDA/ University of Illinois.
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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 Parana, 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 USS$ 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 (DMlIs) in 2007, the quinone outside inhibitors (Qols) in 2013,
and for the succinate dehydrogenase inhibitors (SDHIs) in 2016. At least six CYP51 mutations (Y131F/H;
F120L; K142R; 1145F; 1475T) and overexpression are involved in the sensitivity reduction towards DMIs
(Schmitz et al., 2014). For Qol, 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 (Simdes 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, Qol, 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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Strategies adopted to control ASR Strategies adopted to control ASR

# Crop management between crop seasons
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Strategies adopted to control ASR

* Early sowing with early maturity cultivar
Before 2005 After 2005
ME = 6.8 a 9.4 (120-140 days) MG - 4.5 a 8.2 (100-120 days)
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PLANT QUARANTINE AND RISK MANAGEMENT

Yukio Yokoi

Director for World Trade Organization (WTO), International Affairs Department,
MAFF, Japan, former Director of Research Division, Yokohama Plant Protection

Station, MAFF, Japan

Yukio Yokoi is the Director for World Trade Organization (WTO), International Affairs Department, Ministry
of Agriculture, Forestry and Fisheries (MAFF), Japan. Before that, he contributed to international plant
protection efforts during his stints with the Yokohama Plant Protection Station (2015-2019) and the IPPC
(2010-2014). He was involved in tackling various development issues with Japan International Cooperation
Agency (JICA), and marketing issues with Japan External Trade Organization (JETRO) (2005-2009). He also
worked at Osaka University, Tokyo University of Foreign Studies and Gakushuin Women’s College.

59



Session 2

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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Plant Quarantine: centurydong efforts
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Pests of particular
importance to Japan

Medfly & Oriental fruit fly

Pests of particular
importance to Japan

Naon Jopanese
fravelers
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Collaboration efforts in
place

= Among border confrol agencies

= With trade pariners

= Regionally and internationally
= FPC: sinategy, shandards. implemeniation, ...
= [YFH
= Technical coopenation

= Research community [G20MACS)
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Codling Math

Challenges
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= Climate change (shift of pest-fovor conditions)

FUAEARURE LA
- . r T

P
r:l

Next steps:
regulative actions - 1
= Strafegic gwareness raising

= Timely info prevision
= Regional and/of inlemational collaboation

= pMore effective and efficient conirols
= Legaiafion 1o alow swilt oclions




Next steps:
regulative actions - 2

= Risk analysis wilh emerging pests
= Simulalion, big data uvse. focus on ipecilic
imporfance ...

= Strengthenad regional & intemational
collaboration
= Semi-reak-time pest info sharing
= Pasl idenlification
= Past confrol info. took, technology

Monitoring survey for fruit flies
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Yukio Yokoi

Next steps:
with innovative ideas

= Strengthened Inspechion

= Al with big data use
= Delection sendor lechnology

= Strengthened suvelllance
= Drone
= Sunveilionce sansor lechnology
= froaps with Al loT, ...

Conclusions

= Various efforts being made for plant health
= |ntroduction risk of plant pests in iIncrease

= Naads of further stfrengthenad collaboration

= Potentials for 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. ’'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. 1 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 FAQ, 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. 1’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 Pls, 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, Al and [oT 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 1? 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
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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. [ would like to thank all of you, the panelists and the speakers.
Thank you very much.
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Closing Remarks

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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