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The session will be recorded. A copy will be posted 1 week after this session.
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Introductory Workshop Schedule

Part 1: Climate change and transboundary plants
pests and diseases in Southeast Asia - with a
focus on fall armyworm

16 August 2022
e ——

06 September 2022

REGISTER for the next session: Part 2: The role of genomics in understanding

strategies for management of plant pests and

httDS .//www.aseanfawaction .Ol’g/eve nts disease in Southeast Asia - with a focus on fall

armyworm

WATCH the sessions. https://www.aseanfawaction.org/videos
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Climate Change, Resistance, Resilience

Introduction

Maize: Facing the challenge of climate change and
FAW

Q&A
Work plans of the IPPC Focus Group

Q&A

The relationship between climate change and
transboundary pests in Southeast Asia

Q&A
Closing thoughts

Dr Prassana Boddupalli (CIMMYT)

Chris Dale (Chair of the IPPC Focus Group
on Climate Change and Phytosanitary Issues),

Dr Sulav Paudel/Dr Craig Phillips (AgResearch
New Zealand)



POLL

Are you currently undertaking work/research looking at climate
change and plant pest and disease management?

Do you think climate change will have an impact on plant pests
and diseases?

Should we consider new varieties of climate resilient (e.g., heat
tolerant) and FAW-resistant maize?

How important is managing resistance in FAW populations across
Southeast Asia?



August 16, 2022
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Prasanna Boddupalli

Director, Global Maize Program, CIMMYT
& CGIAR Plant Health Initiative Lead
Email: b.m.prasanna@cgiar.org
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Maize in Asia, especially in the tropical environments, is highly
vulnerable to climatic extremes and variability...
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Global Yield Losses dueto Crop Pests and Dlseases %
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Average yield losses:

e 21.5% (10.1 to 28.1%) in wheat
* 30.3% (24.6 t0 40.9%) in rice

¢ 22.6% (19.5 to 41.4%) in maize
e 17.2% (8.1 to 21%) in potato

e 21.4% (11 to 32.4%) in soybean

o Ug99
MLN TR4 Stem Rust

Increasing risks to agri-food systems
through existing and emerging pests
and diseases

Massive economic and environmental ~ Tutaabsoluta PotatoPurpleTop  Wheat Tar ot
Blast Complex

implications 2 USS$26.8 billion crop

losses annually

www.cgiar.org


http://www.cgiar.org/

Climate-resilient Maize for South Asia

Heat + drought-tolerant maize in S Asia
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Climate Change: Unique Challenge to PlantHealth <

i R PERFt
R
- ; = Rising temperatures, changes in precipitation,
(o == atmospheric CO, increase + human activities and
increased market globalization = situation favourable to
Scientific review of increased pest establishment and movement.
the i‘mpact of climate change
O PlanRpEEH = Strong evidence that climate change has already expanded

host range and geographical distribution of some of the
insect-pests and pathogens, and may further increase the
risk of pest/pathogen introduction to new areas.

Emerging pests/pathogens are those that:

1) have increased in either incidence, geographical, or
host range;

2) have changed pathogenesis/capacity for infestation;

3) have newly evolved; or

4) have been discovered or newly recognized.

www.cgiar.org
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various ways....

m HOW DOES TEMPERATURE INCREASE AFFECTS INSECT PESTS?

o

Outbreak of plant
diseases transmitted by
insects

Fat @rg o

*}é**

Increased overwintering
survival

Increased number of

) Expansion of
generations geographic range

Loss of synchrony with
the host plant

Desynchronization of
insects and their natural
enemies

Souc e ; Skend Zcet al. (2021)
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Expansion of geographic distribution
Increased survival during
overwintering

Increased number of pest
generations

Altered synchrony between plants
and pests

Altered interspecific interaction
Increased risk of invasion by
migratory pests

Increased incidence of insect-
transmitted plant diseases
Reduced effectiveness of biological
control, especially natural enemies.
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CGIAR
Aim
To protect agri-food systems of the /
LMICs in Africa, Asia and Latin America

Plant Health

Initiative

from devastating pest and disease Improved Ecological
incursions/outbreaks, by leveraging/ Diagnostics, Modelling,
Monitoring & Prediction & Risk

building viable networks across an array

7))

c

_ ) oy Surveillance Assessment O

of national, regional and global = =

. . . = u

Institutions. = ‘=
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Focus S , =

b d/or high-risk q (S Innovative & Preparedness for 5

High-impact and/or high-risk pests an = Socially Inclusivé Proactive and S
diseases causing major food security =~ Pest Rapid Response

shocks and severe economic impacts in Management

the LMICs in Africa, Asia and Latin
America.
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Prioritized Pests and Diseases for PHI Phase 1(2022-2024) ﬁf lant Health

Rice: Brown plant hoppers, Stemborers, Thrips

Wheat: Fusarium head blight
Wheat: Wheat blast

Banana: Fusarium wilt TR4, Xanthomonas and other Wilts -- --

Banana: Bunchy top

Maize: Maize lethal necrosis
Maize, Sorghum & Millets: Fall armyworm

Maize: Striga spp. & Food Legumes (Cowpea, Fababean, Lentil): Alectra vogelii, Orobanche sp.

Potato: Late blight; Soil-borne diseases, including nematodes

Potato: Purple top

Sweet Potato & Cassava: White flies

Cassava: Cassava brown streak disease

Yam: Yam mosaic virus

Food legumes (Cowpea, Chickpea, Lentil): Pod borers (Maruca vitrata, Helicoverpa armigera)
Vegetables: Aphids, Thrips & Fruit flies

Tomato: Tomato leaf miner (Tuta absoluta) & Fruit worm (Helicoverpa armigera)
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Fall Armyworm in Africa:
A GUIDE FOR INTEGRATED PEST MANAGEMENT
o taiion

s
= ! -
©usaip NCIMMYT. |

Biopesticides

S FEEDIFUTURE

Fall Armyworm in Asia:
A GUIDS FOR INTEGRATED PEST MANAGEMENT

Maize Lethal Necrosis (MLN)

Maize Lethal Necrosis (MLN):
A Technical Manual for Disease Management Breeding &
3 \ ng MLN

\ CIMMYT, NARES, MLN CIMMVYT, KALRO,

Seed C tos [IREREL0E Diagnostics & o0 /05 ymn

Varieties

CIMMNYT, IITA, 'MLN- NPPOs, Seed
MLN Mbticfree

NARES, ARIs, Seed Production companies, AATF,
Development Management & Exchange AGRA, CIMMYT
Partners G
Rigorous
NARES,
Derdics Amonomle Monitoring &  NPPOs, CIMMYT
Partners ==

HCIMMYT.  =-
wguiseny oo

ot e eyt e
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D Since 1980s
B since 1990s
I since 2008
[ since 2011
[ since 2012
[ since 2015
[™ petected & eradicated 2018

. Since 2021

* BBTV occurrence restricted to some parts of the country
0BBTV occur in all banana production regions in the country

§
\%‘Jﬂ Plant Health
caar | Initiative

Potato Disease Management

POTATO ROOTED CUTTINGS PATHWAY

om

Threatened zone
[71CBSD Zone
@ CBSV
4 UCBSV +CBSV
- -+ Risk of spread

Endemic zone
from the1930s
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Ma
Resistance to FAW

, Tuxpeno
Cuban Flints

In 1990s, CIMMYT maize team in Mexico
unraveled native genetic resistance in

some of the landraces (especially Cuban
flints and the Mexican Tuxpefnos) to FAW.

www.cgiar.org
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CIMMYT’s FAW Screening Facility at KALRO-Kiboko,

Plant Health
Initiative

More than 10,000 CIMMYT maize
germplasm entries screened so far
against FAW under artificial infestation at
Kiboko, Kenya, during 2017-2022.


http://www.cgiar.org/

!an we comgllne clllmate res”ience with !XW tolerance

. . Sz PLaryt I_-Iealth
in maize? Yes, we can! caiar | Initiative
Selecting right combinations of On-station evaluation “Choice” experiments under
parental lines for constituting for yield, disease FAW artificial infestation (after
several hybrids (climate resilience + wms=p | ogistance & other ™9 mass-rearing of FAW neonate
FAW resistance + disease resistance climate resilient traits larvae) in screenhouses
+ other farmer-preferred traits) l

Selection of a subset of
candidate hybrids for
“No Choice” trials in FAW
screenhouses

}

On-farm evaluation of selected

Breeding Climate-resilient
Maize Hybrids with Native
Genetic Resistance to FAW

NPTs; Varietal registration/release
in the country; Seed scale-up &
Commercialization

1

Product announcement for D e e AR
partners’ uptake; nomination of @=== using both on-station hybrids to assess farmers’
hybrids to National Performance and on-farm data preferences and performance

Trials (NPTs) under natural FAW infestation
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Some Critical Steps Sz | ot Health

Rating of Germplasm

FAW Mass Rearing

Germplasm Screening under
FAW Artificial Infestation

$ FEEDIFUTURE

Fall Armyworm in Africa: Fall Armyworm in Asia:
A GUIDE FOR INTEGRATED PEST MANAGEMENT A GUIDE FOR INTEGRATED PEST MANAGEMENT

First Edition

FAW pupa ready Harvesting of the FAW pupae Pupa placed inthe  FAW adult moths in il .
oviposition cage oviposition cage i N e

® .
G
: '9 o o 4

w Virginia M. Peschiks | Regina Eddy

9 =N B = gas
Susap NcivmyT oz ©usalR NoMMYT oz

www.cgiar.org
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CML395

CcML338

Type of Institution Africa

NARES / ARIs /

Universities

Commercial seed

companies

Total

14 (11)

11 (7)

25 (13)

Asia
9 (6)

10 (6)

19 (9)

Latin
America

14 (5)

22 (4)

36 (6)

Plant Health
Initiative

Nort.h Europe Australia Total
America
3(2) 1(1) 2 (1) 43 (26)
2 (1) 4 (3) 49 (21)
5(2) 5(3) 2(1) 92 (34)
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FAW-tolerant Hybrids under NPTs in Africa <L

Plant Health
Initiative

CGIAR

= South Sudan has released all the three FAW-tolerant
hybrids in May 2022.
= National Performance Trials (NPTs) ongoing in 11 other

countries in Africa. Varietal releases expected by Q4 of
2022/Q1 of 2023.

FAW-susceptible Commercial Check
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= CIMMYT’s work in sub-Saharan Africa clearly demonstrates the
opportunity to diversify FAW management options for farming
communities with native genetic resistance to FAW, coupled with
climate resilience and other farmer-preferred traits.

= Need for targeted investment in SE Asia in coping with the
challenges of FAW and climate change.

" |nsect resistance management - even in countries where Bt
maize is being deployed, polygenic native genetic resistance to
FAW could be complementary to oligogenic transgenic resistance

www.cgiar.org
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IPPC

\v/ Food and Agriculture e == International
M Organization of the 24—+ Plant Protection
United Nations Convention

CPM Focus Group on
Climate Change and Phytosanitarylssues

Chris Dale — FG-CCPI Chair




\Il:. Food and Agriculture International
f 9 Organization of the U8 oo/ Plant Protection
]2’ United Nations Convention

DEVELOPMENT AGENDA ITEM - STRATEGIC FRAMEWORK 2020 -2030

Assessment and management of climate change impacts on plant health

Strategic Framework

for the Intemnational Plant
Protection Convention (IPPC)
2020-2030

GOAL

Peotcring global jplany resoasces e
Facibtatsg sate tade

By 2030, the impacts of climate change on plant health and the safe trade of plants

and plant products are evaluated, especially in relation to pest risk assessment and %}

pest risk management issues, and phytosanitary issues are represented and #%

highlighted within the international climate change debate.


https://www.ippc.int/static/media/files/publication/en/2019/10/IPPC_StrategicFramework_2020-2030_2019-10-21.pdf

\W/ Food and Agriculture International
M Organization of the U8 oo/ Plant Protection
United Nations Convention

CONTRIBUTION TO THE UN SUSTAINABLE DEVELOPMENT GOALS (SDGs)

Goal 13: Take urgent action to combat climate change and itsimpacts

1.Strengthen resilience and adaptive capacity to climate-related hazards and

13 CLIMATE _ _ _
AGTION natural disasters in all countries
@ 2.Integrate climate change measures into national policies, strategies and
planning

3.Improve education, awareness-raising and human and institutional capacity on
climate change mitigation, adaptation, impact reduction and early warning


https://www.un.org/sustainabledevelopment/climate-change/

\W/ Food and Agriculture International
M Organization of the =2 e ) Plant Protection
United Nations Convention

Focus Group on Climate Change and Phytosanitary Issues (FG-CCPI)

R Ly B .u- Vo eird
@bwdn 44 . L )
——a ey e— | e

Background

Scientific review of
the impact of climate change
on plant pests

** Recommended by the Strategic Planning Group in October 2020
** Approved by the CPM-15in April 2021
** Formally endorsed by the CPM Bureau in July 2021

** First meeting in September2021

**» Backgrounddocument: Scientific review of the impact of climate change on plant pests



https://www.ippc.int/en/core-activities/governance/cpm/cpm-focus-group-reports/climate-change-and-phytosanitary-issues/
https://www.fao.org/3/cb4769en/online/cb4769en.html
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Food and Agriculture International
Organization of the TS e/ Plant Protection
United Nations Convention

FG-CCPlI Membership

**» FG-CCPI is composed of ten members with specialized skills and experience in
climate change and phytosanitary issues, and knowledge of the IPPC and itsactivities

** FG-CCPI includes a Bureau ‘Champion’ representative

*** FG-CCPI will remain effective until CPM-19(2025)


https://www.ippc.int/en/publications/90486/
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Food and Agriculture /@\ International
Organizatiqn of the N S had Y, Plant Prqtection
United Nations ey OUTCOMES AND CORE ACTION AREAS Convention

Outcome 1: Raising awareness of the impacts of climate change on plant health

Core action areas:

“* Convene and participate in meetings and side events related to the impacts of climate change on
plant health

** Facilitate discussions within IPPC subsidiary bodies, regional workshops as well as other IPPC
technical groups

*»» Assist Contracting Parties (CPs) to meet their National Reporting Obligations (NRO)established by
IPPC



\Il:. Food and Agriculture International
f 9 Organization of the U8 oo/ Plant Protection
]2’ United Nations Convention

KEY OUTCOMES AND CORE ACTION AREAS

Outcome 2: Enhancing the evaluation and management of risks of climate change to plant health

Core action areas:

**» Support countries to collect, analyse and use climate change impacts-related information in
decision-making

*** Support countries in building capacity to help mitigate the impacts of climate change on plant
health



\Il:. Food and Agriculture International
f 9 Organization of the U8 oo/ Plant Protection
]2’ United Nations Convention

KEY OUTCOMES AND CORE ACTION AREAS

Outcome 3: Enhancing the recognition of phytosanitary matters in the international climate
change debate

Core action areaqs:

*» Strengthen collaboration with relevant international, regional and national organizations

*» Facilitate, promote and support phytosanitary issues -related policy dialogue at the global level



A/N\ Food and Agriculture 77 o> International
&/&) 0 3 :
\ ) Organization of the S ¢ ) Plant Protection
LI/ United Nations  FG-CCPI Action Plan - Priorities 2022-2023 .= Convention

1.Raising awareness of the impacts of climate change on plant health through increasing CPM wide
understanding of how climate change may increase of the potential movement and spread of pests

through webinars and special sessions involving CPM, RPPOs and NPPOs

2.Exploring opportunities to enhance IPPC National and Regional reporting systems to identify and
share climate change information relating to changes in pest distributions, host range, and adaptability

of pests and host plants

3. Developing a ‘Climate Change Impacts on Plant Health’ webpage on the IPP as a repository of all

FG-CCPI related materials and resources



\I.-\. Food and Agriculture /I%_,h\ International
F\Y/ Q) organization of the - 1roc ) Plant Protection

Q>

United Nations S0 27~  Convention

FG-CCPI Action Plan - Priorities 2022-2023

4.Enhancing the evaluation and management of risks of climate change to plant health to incorporate
climate change factors into the traditional Pest Risk Analysis (PRA) processes, and investigating

opportunities to incorporate climate change considerations in existing pest surveillance systems and

practices

5. Developing an IPPC Guide to assist NPPOs in identifying, assessing, mitigating and managing climate

change impacts on plant health



Food and Agriculture 770 International
Organization of the 12 b ) Plant Protection
United Nations S 27 Convention

FG-CCPI Action Plan Implementation Mechanisms

¢ FG-CCPI Action plan is to be implemented between 2022 and 2025 at the global, regional and

national levels

** NPPOs, RPPOs, relevant international organizations, and major donors are expected to be called, to

actively contribute to the resourcing, planning and implementation of the action plan

+* Coordination and alignment of this work with that of the other relevant international organizations,
as well as collaboration with other relevant public and private sector institutions and organizations

will be critical.



\/\ Food and Agriculture 770 International
9 Organization of the 842 e/ Plant Protection
7/ United Nations S _Z7~ Convention

FG-CCPI Action Plan Implementation Mechanisms

** Implementation of the action plan will be monitored against its key performance indicators
and deliverables through IPPC monitoring and evaluation processes.

** This action plan is intended to strengthen the work of IPPC and its partners, in consultation
with NPPOs and RPPOs, to the assessment and management of climate change impacts on

plant health.

** The actions and outcomes included in the Action Plan should not be understood as
instruments endorsed by Contracting Parties who do not request their implementation in

their national jurisdiction.



Core action areas Key activities Tentative Priority
delivery dates

Outcome 1: Awareness on the impacts of climate change on plant health is improved

Convene a global Level Webinar (to CPs) on the impacts of climate change on plant health Feb — May 2022 HIGH
Convene a regional Level Webinar series (to RPPOs and NPPOs) on the impacts of climate Feb — May2022| HIGH
change on plant health (targetedto regional priorities)

c d particinate i i dsid s Give the presentation titled “Initiatives to Address the Increasing Risk to Plant Health from Plant November 3, HIGH

onvene and participate inmeetings and side even Pests Due to Climate Change” at the 2021 North American Plant Protection Organization 2021

related to the impacts of climate change on plant (NAPPO) annual meeting

health
Promote the FG-CCPI and its action plan at the 2022 IPPC Plant Health conferences 2022 HIGH
Investigate opportunities to raise awareness on the impacts of climate change on plant health at 2022 - 2025 MEDIUM
the next UN Climate Change Conference Forums
Investigate opportunities to raise awareness of the impacts of climate change on plant health, 2022 - 2025 MEDIUM
including cultural and social impacts (e.g., radio talk shows, social media, poster and flyers,
digital platforms, etc.)

Raise awareness on the impacts of climate change on | Develop a ‘climate change impacts on plant health’ webpage (landing page) on the IPP as a 2022 -2023 HIGH

plant health repository of all FG-CCPI related materials and resources
Engage stakeholders at different levels (Online survey and in-person and 2022 HIGH/
telephone interactions) to gather information on climate change impacts on plant health (potential MEDIUM

Implementation Review and Support System (IRSS) survey

Include the ‘climate change impacts on plant health’ topic into the agenda of all upcoming IPPC 2022 -2023 HIGH
IC, SC and Bureau meetings to raise awareness and investigate opportunities for collaboration

Include the ‘climate change impacts on plant health’ topic into the agenda of all upcoming IPPC 2022 —-2023 HIGH
Fall Armyworm (FAW) and Fusarium Tropical Race 4 (TR4) meetings to raise awareness and

Facilitate discussions within IPPC subsidiary bodies, | investigate opportunities forcollaboration

regional workshops as well as other IPPC technical [ Include the ‘climate changeimpacts on plant health’ topic into the agenda of all upcoming IPPC 2022 -2023 HIGH
groups and CPM Communications FG meetings to raise awareness and investigate opportunities for collaboration
Include ‘climate change impacts on plant health’ topic into the agenda of all upcoming RPPO 2022 - 2023 HIGH
meetings and conferences (including annual workshops)
Include side session into the CPM agenda April 5, 72022 HIGH




Core action areas Key activities Tentative Priority
delivery dates

Assist contracting parties (CPs) to meet their Explore how the IPPC NRO system, which combines official reporting by contracting parties with 2022 - 2023 HIGH
national reporting obligations (NRO) establishedby | other available and published information, may be enhanced to further share information on
IPPC changes to pestdistributions, host range, and adaptability of pests and host plants

Outcome 2: Risks of climate change to plant health are evaluated and managed

Review existing NPPO approaches to incorporating climate change considerations in pest risk 2022 HIGH
analysis (PRA) and surveillance (e.g., questionnaire)

Provide advice on the use of climate change modelse.g., pros and cons of different models, time 2022 - 2025 LOW
period to use, uncertainties, geographical and temporal scale (webinars / guides/ e-learning

courses)

Provide advice on how to assess the impact of climate change on individual pests, the suite of 2022 - 2025 LOW
pests on an individual crop and pest control methods

Provide advice on developing tools or link to tools that will help phytosanitary risk assessments 2022 - 2025 MEDIUM
for climate change and pestissues

Recommend the use of internet-based identification tools that allow for the rapid identification of 2022 - 2025 MEDIUM/LOW

plant pests, e.g., USDA APHIS | Pest Identification Technology Lab, to help support increased
plant pest surveillance and reporting recommendations in the FAO report on climate change
impacts on plantpests

Recommend the creation of regional climate hubs, e.g., USDA Climate Hubs that provide 2022 - 2025 MEDIUM/LOW
Support countries to collect, analyse and use science-based information to agricultural and natural resource managers to help address the
climate change impacts-related information in effects of climate change. These climate hubs could help countries with adaptation and reduce
decision-making climate change relateddamage

Review and recommend the use of predictive models for plant pests that incorporate the effects 2022 - 2025 MEDIUM/LOW

of climate change to inform strategic planning and improve pest management which supports the
increased capacity building recommendation in the FAO report on climate change impacts on
plant pests

Provide recommendation on the most appropriate means of incorporating climate change 2022 - 2023 HIGH
considerations into PRA and surveillance, whether through the development of
recommendations, guidelines (e.g., IPPC Guide), and/or the creation or modification of ISPMs5

Include a ‘climate change impacts on plant health’ criteria (similar to the ‘potential implementation 2022 - 2023 MEDIUM
issues’ criteria) into the template for draft ‘standard’ specifications, draft guidance material
specifications, and into the assessment criteria for the upcoming IPPC Call for topics
Review linkages and opportunities to support the CPM Recommendation on “Safe provision of 2022 -2025 MEDIUM
food and other humanitarian aid to prevent the introduction of plant pests during an emergency
situation®”




Core action areas Key activities Tentative Priority
delivery dates
Develop, review and promote tools to enhance the preparedness and response of 2022 - 2025 MEDIUM
Agricultural Extension Agents, farmers and other relevant stakeholders on the impacts
of climate change onplant health
Conduct a review and evaluation of all IPPC guidance materials(guides, e-learning, 2022 -2025 MEDIUM
Support countries in building capacity on the impacts of climate yveb5|te component paqes) to investigate opportunitiesto incorporate climate change
impacts on plant health’ references and technical resources
change on planthealth
Develop an IPPC guide to assist in identifying cultural and social impacts of climate 2022 - 2025 MEDIUM
change on plant health, including island communities under threat of sea level rise”.
Outcome 3: Enhanced recognition of phytosanitary matters in the international climate change debate
Cooperate and exchange information on climate change and plant health matters with 2022 - 2025 HIGH
the Intergovernmental Panel on Climate Change (IPCC) and other international and
regional organisations (e.g., International Pest Research Group, Centre for Agriculture
and Bioscience International (CABI))
Strengthen collaboration with relevantorganizations — - — - - -
Liaise with other relevant entities that deal with climate change such as the Secretariat 2022 - 2025 HIGH
of the Convention on Biological Diversity (CBD)
Facilitate, promote and support phytosanitary issues-related policy | Mainstream phytosanitary policies into the climate change debate 2022 - 2025 MEDIUM

dialogue at the globallevel




Thank you

IPPC Secretariat

Food and Agriculture Organization
of the United Nations (FAO)
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In this presentation

* Introduction to AgResearch

» Climate change and
transboundary pests: Possible
areas of work for SE Asia

 Climate matching app
« Future pest species
 Pest distributions and costs
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AgResearch
- * One of New Zealand’s largest Crown
Science supports Research Institutes
worlfl-fil.'st pest « NZ pastoral and biotechnology sectors:
eradication digital agriculture, climate change,
biotechnology, agronomy, border

biosecurity and pest management

* A key partner in the NZ Better Border
Biosecurity (B3) research collaboration

* AgR: International projects in the Pacific,
Latin America and SE Asia

**This article originally appeared on the Better Border
Biosecurity (B3) website here**



Three broad possible areas of work for Southeast Asia-
each involving analyses under current and future climates

 Climate matching application

 Predicting future biotic threats to
SE Asian agriculture

 Estimating future distributions and
Impacts of key threats
« Pests currently in SE Asia
 Future biotic threats
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1.0 Climate matching application for SE Asia

* Display climatic similarities between  cinat simiarites between New zealand and the wori
SE Asian regions & the rest of the ot o
world under current and future
climate scenarios

* CLIMEX's composite match index
(CMI)

« Can be used in conjunction with
Information on habitat availability
(e.g., crop presence) to help predict
species' potential geographic
distributions.




Climate matching application: NZ example

* Current NZ version: https://b3nz.shinyapps.io/cmi-maps/

* New version in preparation: new climate match app beta version



https://b3nz.shinyapps.io/cmi-maps/
https://rshiny2.epi-interactive.com/apps/climate-match/#!/​
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2.0 Predicting future biotic threats to SE Asian agriculture

» Select one or more high value crops

* ldentify crop pests currently absent
from SE Asia that are most likely to
reach SE Asia and establish there

 Collate lists of pests associated with
crops of interest

 Evaluate probability of arrival &
establishment in SE Asia

Most of our work till today has been on
Insects and weeds; beginning to work on
pathogens
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Predicting future biotic threats: NZ examples

 New Zealand: several similar
projects with dairy, forestry,
Kiwifruit, arable cropping & pipfruit
Industries

« Example of the results
https://dnzpra.netlify.app/

Preface
1 Insect hazards to ryegrass-clover p.

1.1 Pasture insects hazard identifi

1.2 Climatic suitability of New Zea..

1.3 Estimated spread rates in Ne..

1.4 Potential economic impacts of...

1.5 Insect hazards to pasture gra..
1.6 Insect hazards to clovers
2 Weed hazards to ryegrass-clover p.

2.1 Priority weed threats

2.2 Climatic suitability of New Zea..

2.3 Spread model calibration for t..

2.4 Proposed method for evaluati..

2.5 Predicted spread rates and ec..

3 Insect hazards to dairy forage crops
3.1 Summary of insect hazard lon

3.2 Insect hazards to chicory, luce.

3.3 Insect hazards to forage bras...

3.4 Maize insect hazards’ estimat..

3.5 Brassica insect hazards’ estim...

4 Weed hazards to dairy forage crops
4.1 Priority weed threats for forag
4.2 Potential economic impacts of.

5 Other classes of biosecurity hazard

5.1 Assessment of potential hazar..

& Imnrovements tn methards

DairyNZ plant pest risk analysis

Craig Phillips

2021-12-03
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https://dnzpra.netlify.app/

3.0 Estimating future distributions and impacts from
current high impact pests

2020 2070

» Possible study pests include fall - . ~. \"‘31;..“
armyworm, rice blast, rice brown R ‘ J,f‘
planthopper, citrus greening disease, and &~ 4
tephritid fruit flies (GC et al. 2022) P o o

- Estimate future distributions, spread rates
and potential economic costs under current )\
and future climate scenarios Fall armyworm | **

« Similar analysis could also be conducted
for pests predicted to arrive in the region in
the future

Projected climate suitability for Maize and Fall
_ armyworm in NZ (Mansfield et al. 2021)
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Future distributions and impacts from pests: FAW’s potential
winter range and no. of annual generations in NZ

Key questions
* Are NZ winters cold

for long enough to kill

FAW?
 If not, where in NZ it

IS likely to persist? 441

NZ: Mean El from 3 models x 2 climate datasets NZ: Mean annual generations from 3 models x 2 climate datasets

-36

El =0 genlyr
>20 34
5-20 2-3
1-5 1-2
=1 <1
40+
44
170 175 170 175

Red/black dots: Locations of winter records of FAW in NZ



Importance and Application

* Climate match app - Losses from insect pests (rice,
* |dentify sources of current and future wheat and maize): 10-25% per

pests degree increase in temperature
» See locations with current climates that (Deutsch et al., 2018)

are like those predicted for SE Asia in

the future

« Knowledge of pests likely to arrive in SE
Asia in the future

« Knowledge of current and future pests’
potential SE Asian distributions and
Impacts

* We would aim to provide early
warning of incipient pest issues

* Methods applicable to diverse
organisms and sectors.

« Support government/non-
government agencies to develop a
strategy to respond to growing
biotic threats to crops
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Contact:
« Sulav Paudel, Scientist, AgResearch
Thank you! Sulav.paudel@agresearch.co.nz

 Craig Phillips, Senior Scientist, AgReseach
craig.Phillips@agresearch.co.nz
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ASEAN Action Plan on Fall Armyworm
www.aseanfawaction.org

ASEAN FAW ACTION PLAN

Australian Government
Department of Foreign Affairs and Trade




