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Welcome! We are delighted you could join us. A few reminders for
today’s webinar.

* Please mute your microphone and turn off your video.

 We encourage you to introduce yourself and mention where
you’re tuning in from in the chat box.

* Please enter all questions into the chat. We will collect these to
address in the discussion session at the end.

 The webinar is being recorded and will be made available after
the webinar.

Thank you
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The Food Safety Network
Bringing the best of Food Safety Practices to the World
Participating Agency Program Agreement (PAPA)

Rapid needs Coordinated U.S.
assessments for government
USAID Missions expertise

Online library of
best practices

Online interactive
sanitary and
phytosanitary

training

Links to animal
and plant health
and food safety

Agrilinks.org/activities/food-safety-network
October 1, 2016 to September 30, 2021
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AflaPak: An A-Maizing New
Product for Corn in Pakistan

January 12t 2021
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OUR SPEAKERS

Dr. Babar E Bajwa Dr. Pushpak Metha br. H|IIar-y M.Ehl Deborah Hamilton
. . . Lead Scientist Program Manager
Senior Regional Director Corn Breeder . . .
. USDA - Agricultural USDA - Foreign Agricultural
CABI Ingredion . :
Research Service Service
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Speaker BABAR E BAJWA (PhD)

USDA Cochran Fellow, ACIAR John Dillon Fellow, IVLP State Alumni
b.bajwa@cabi.org
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Brief Bio () cABI

EXPERTISE

| work as Senior Regional Director for CAB Intemational. | collaborate and build partnerships
with member country Governments, which lead to the delivery of our organizational mission,

| build partnerships with member countries, scientific research organizations,
agricultural development organizations and development cooperation agencies including
developmental banks. My objective is to serve the member Governments to enhance
cooperation and build better, sustainable food systems.
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Brief Bio (1) CABI

ﬂ@ EDUCATION HONORS & AWARDS

SPOCE Project Management Ltd. UK. USDA
q Certification: PRINCE-II —_—
(N Field Of Study Project Management _
SPOCc  2014-2014 USDA Cochran Fellow 2017
Honor Date: Jul 2017 | Description: The Cochran
fellowship award is given to distinguished professionals
around the world who contribute to the development of
Melbourne Business School agriculture sector.
Certification: New Managers

Development Programme P
o 2009 - 2009 &mm® |nternational Visitor
| 4 l= Leadership Program
‘ "’ US Department of State
University of Agriculture, Faisalabad International Visitors Leadership
Degree: Ph. D. Food Technology Programme (Farm to Table)
2002 - 2007 Honor Date: 2012 | Honor Issuer: United States

Department of State, USA

University of Agriculture, Faisalabad

Degree: M. Sc. (Hons.), Food Technology

1998 - 2001 % AGIAR

aciar.gov.au
Arid Agriculture University, Rawalpindi Sir John Dillon Fellowship-Asia Pacific
Degree: B. Sc. (Hons.) Agriculture Outstanding Agriculture Researcher Award
(Major: Food Technology) Honor Date: 2009 | Honor Issuer: ACIAR, Department of
1994 - 1998 Agriculture Fisheries and Forestry, Australia
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Brief Bio () cABI

PROFESSIONAL EXPERIENCE Senior Regional Director (Asia),

- Project Leader ACIAR
Chief Operating Officer, Regional Director (C&WA)
Government of Punjab | project | eader ACIAR
2012
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 20N 20|14 2005 2016 2017 2018 2019 | 2020
I I I | I I | I I | I I I |

Lecturer, Manager Technical, Chief Operating Officer,

University of Agriculture, Ministry of Commerce, Government of Punjab

Faisalabad Government of Pakistan
Production Executive, Director Agribusiness,
Food & Herbal Extracts Division, Qarshi Industries Pvt. Ltd. Punjab Board of Investment and Trade
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Centre for Agriculture & Bioscience @b) CABI
International (CABI)

A historical institution since 1910

CABI operates across 76

countries as an international
inter-governmental agency witha =
United Nations treaty.
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Government of Pakistan is one
of the senior members of CABI
since 1957.
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() CABI

1910-1930 1930-1948

CABI| started witha

small grant to fight Sir Guy .’\.'!ars hall The Imperial Imperial Agncultural
the devastating (1871-1959) AgriculturalBureauX Byreaux becomes the
impact of insects, tciu.":der of CABI, with 15 officially formed Commonwealth
pests and diseases Mr Nazir Ahmad as 3 _ Agnicultural Bureaux
on man. animals and Asiam, a student from Commonwealth (CAB).

Pakistan organization

Crops,

Fleming's strain of Penicillin
Notatum held in CABI's culture
collection
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1948-2017 @) CABI
5 ad-ad ad

Commonwealt CAB Direct, CABI CABI

;;12025 g;:,ﬁ::::gg h Agrl. Bureaux Pulumhmg platform for =d9'1Ch¢S- launches its
Indiaand setupin becomesCAB comes CAB Abstracts, Plantwise, to f,,st
Pakistan  Uganda International  into %aunche:s. | improve agricultural
existence CAB! ¢fficein food master’s
opened China Secunty degree
2018-2020 ‘
Plantwise, a global CABI and USDA have more than 50 years of .
programme led by CABI cooperation; established Aflatoxin Biocontrol Afghanistan becomes
won 2017 St Andrews Laboratory, Biological Control Laboratories for 49" member of CABI
Pnze for the Environment, fruit fly, papaya meaiybug, apple codling moth in 2019
worth £100,000 USD and appie spider mites; SPS compliance

programs in Pakistan and Afghanistan
CABI Quarantine facility (IPPC Level 2)- only
one in Pakistan
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Research Cooperation Since Inception @b) CABI

Total 149 studies and cooperation projects implemented
till date (113 research and technology projects & 36
development projects).

90% of the work is with Government,

Agriousture SPS Capaoty Infarmaban Agricsiture Food & Nutntion Integrated Pest Green Pest
Foscy Busding ane Risk Communication Vaiue Chains Seourity/ Management Management
Maragement Techroloaies Ecanomit Technoiogies

Develoament

89 with
USDA

HYUSAID
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() cABI
Our Partners/Collaborators ( -

1-MINISTRY OF NATIONAL FOOD SECURITY AND 6 - DEPARTMENT OF AGRICULTURE SINDH

RESEARCH * Department of Agri. Extension
+ Pakistan Agricultural Research Council « Department of Agri. Research

+ National Agriculture Research Centre  Sindh Agri. University Tandojam

+ Department of Plant Protection
2 - DEPARTMENT OF AGRICULTURE PUNJAB 7 — DEPARTMENT OF AGRICULTURE BALOCHISTAN

« Department of Agri. Extension » Department of Agri. Extension
- Department of Agri. Research « Department of Agri. Research
+ Department of Plant Protection

* University of Agriculture, Faisalabad

* Arid Agriculture University Rawalpindi

3 - PUNJAB RURAL SUPPORT PROGRAMME

4 - DEPARTMENT OF AGRICULTURE & LIVESTOCK
KHYBER PAKHTUNKHWA

 Department of Agri. Extension

 Department of Agri. Research

» Department of Livestock Extension

5 — MINISTRY OF PLANNING, DEVELOPMENT &
SPECIAL INITIATIVES
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" Aflatoxin Control in Pakistan

SPS Compliance in Afghanistan
Better Cotton Initiative (BCI)
n Plantwise Pakistan & Afghanistan

Cotton Advocacy for Policy and Seed (CAPAS)
Strengthening Vegetable Value Chain in Pakistan

- © USAID USDA

Natural Enemies Field Reservoirs (NEFRs) in Pakistan W Bl o, et
n Action on Invasive (AOI)
;‘ Pa
n Introduction of Certification Facilities for % N A M
Agriculture Interventions in KP ukaid

fom e Brigsh poogle

c \ Better :
Ministry of Foreign Affairs B I ) Cotton

. Initiative
71| Cluster Development Based Agricultural

Transformation Plan 2025 (CDBAT) ADB
Regulatory Harmonization in Pakistan for MRLs -

and Biopesticides Asian Development Bank THE WORLD BANK

Enhancing Technology Based Agriculture and
Marketing in Punjab
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Aflatoxin Control In Pakistan

FROM THE AMERICAN PEOPLE




tGlblH er & Food Security Initiative

Contribution to Pakistan’s Agricultural system @b) CABI

Promote safer,
higher quality and Promote agricultural
locally produced production &
food through exports through
knowledge based compliance
advice

Adoption of
improved pest
management

technologies and
farmers
participation
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Coordination with NPPO @b) CABI

* Demonstration of the field response of biocontrol
product (AflaPak) for management of aflatoxins in
Pakistan.

-/,

» Guidelines for “registration of biopesticides in |
Pakistan”.

B
 Aflatoxin testing facility in Pakistan.
)

e USDA
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Project Working Group () cABI

USDA Deborah Hamilton, Senior Intemational Program Manager FAS; Eric
e ——— .
== Brownstein, Fas, Asmat Raza, Senior Agricultural Specialist FAS.

O vl

\/g) USAID Dr. Mubashra Mukadas, Pakistan post

Dr. Babar Bajwa, Project Executive: Dr. Sabyan Faris Honey, Project
@XSXEI] manager; Dr. Hamzah Shahbaz, program officer; Dr. Muzammil Farooq,
Project Officer; Mr. Saqib Ali, Communication Assistant,

«/ Dr. Muhammad Khalid Aziz, senior Manager Agribusiness;
rrococts co e M, Muhammad Shafique, Deputy Manager Agribusiness Development
@ Dr. Shehzad Asad, Director Crop Disease Research Institute - CDRI;
w== Dr. Atif Jamal, Senior Scientific Officer CDRI
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Solutions That
Make Life
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O

Global reach and local touch -
Ingredion

* Ingredion is a global ingredient
solutions company built on a rich
legacy of exceptional
performance and market-leading
innovation. Our geographic
footprintand diverse workforce give
us the ability to deliver solutions on a
global scale and with the agility to
meet the needs of local markets,

* We make it our business to
understand industry trends and our
customers’ challenges. They trust us
to anticipate and deliver consistently
high-quality products and
innovative solutions they need.

CONFIDENTIAL

yUSAID

FROM THE AMERICAN PEOPLE
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V

We are Ingredion :
Ingredion

We turn grains, fruits, vegetables and other plant-based materials into value-added
ingredients and biomaterial solutions for the food, beverage, brewing and other industries.

A FORTUNE
18,000 11,000+ 5§00
CUSTOMERS IN MORE THAN TALENTED AND ENGAGED
120 COUNTRIES EMPLOYEES COMPANY
ingredion
idea labs” $ 6 2
global corter L J
XD A
A GLOBAL NETWORK OF bl||l0n
INNOVATION CENTERS
; NET SALES IN 2019
MANu&Acw:;NG FACILITIES HEADQUARTERED
AND SALES CFFICES IN MORE INGR OUTSIDE CHICAGO, IL

THAN 40 COUNTRIES fLisven]
NYSE

CONFIDENTIAL 1

USAID USDA

FROM THE AMERICAN PEOPLE




.=/, FEEDiFUTURE

The U.S. Government's Global Hunger & Food Security Initiative

Q
Our Purpose Ingredion

We bring the potential of people, naturegand technology together
to create ingrédieA@solutions that make life better.
O
Ingredion
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V

Our values guide us in all that we do Ingredion

We cam the nght to be
customer-prefevied by
defhvering mutugl eduning
volue af every touthpolat
af the gadomer experience

vae
We actively wovk do safeguand A

2nd mshle tAr weilbeing of g ™ :":
oW peogir. the quaity of ow s :",\‘
prodacty, and our reputetion

for trust and isdegnity, care FirSt Be Preferred

‘ QV

Ingredion @
,. %

Everyone

e \ Belongs

We thik atd oct e cwmers — e O
€ ever ks per o
e rey qoobomsoss o Innovate
peoactively wash for cppevtinitey BO‘d'V
ond make deiwons Mar ae WO CraQenuly KImve for
Bhe bes? ieteneit of the (ooepdrny. Seeod rough Inoovatinng divwn
Ly oW redwnttiens cuvosly. Dokt

Munking, reved of dearen mekirg

and og¥e execution
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Q
Operational excellence Ingredion

SAFETY LEADERSHIP
* World«class lovels

* Comprehensive strategy, strong
management corenitment and employes
engagement

COMMITMENT TO QUALITY

* BI% of facilives 1SO9001 certified”

o | 00% of facilities have achieved Global
Food Sadety certfication

WORLD-CLASS MANUFACTURING
AND GLOBAL SUPPLY
CHAIN MANAGEMENT

* Focus on networl optimization and
operational excellence

‘ CUSTOMER-FOCUSED

« Local suppber with extensive

CULTURE OF
CONTINUOUS IMPROVEMENT

* Using Lean Six Sigma methodologies to
improve performance

CONTINUED FOCUS ON
SUSTAINABILITY

manufscturing network « Commitment to further our effores In

environmental conservation

K

* Business and tachnical teams to serve
regional and local markets * Promoting responsible and ethical
business practices acrass our supply
chain
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A rich legacy of innovation and growth i\)
Ingredion

ACquires fice

Acgared Fendord, Srch & Nk

CAPRewSIE e

< Acgures GTC Nutrmes, Solutiorn g
‘:ulll Producis Ro!u-- T; Frpoch P axpandirg health s I
COompany nccepoaa Axza pevd wellosss affeeings

W INOwW rsey Acgures Kerr

South Alrea

‘r’jn oM from AL vt Natonal Concentrates qu\‘ frum
Ewar Laoe Amarice CAC w become Starch, enhanang  and vegetable porees and
CONIADON Ooans m Comn Products product portioko easdnces 10 chanJabd ¥
Arganting Internatonal nsd gobal e Potyrret
I < ootpren ‘ I |
Expieds Becones CFC Becomes Ingredion JoaliT VAL O WIth
nto Bvati Internatonal « ghohal Incorporated, Vieduet Fooat
and Moexico Conumne ooducts a gtobal ﬂg?“"m '
LTIy solutions provider s Fetabbyhes
Acquirs TIC Gun,
xpuanding texture reRtiombsp, with
Listed on New T A e
Yook Stock Capabinms W X
Enters Aga, eapurds Exchange [ (ASTRAEA Alldose)
e
“ n Latin Amenca ‘ g s
Y Azgquees Shandon
Acoures terges Wi s Hareng Specaty
Canads Search Destioods Acquees "'7""‘1' Pesmess ol o £ )mn--f;rr—vvv'
Company o US a0 Beanl. sxporcing 1.1.[' y .

{Caxco) Wt emar 3 nhanons L. Jin Chena

USAID
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te) )

More than 1,000 ingredient solutions

Starches Sweeteners
NATURE- «Corn * Modified starches * Stevia
B D * Rice * Resistant starches * Glucose syrups
RAWY * Tapioca * Pre-gel * Glucose solids
MATERIALS * Waxy cormn * Dextrin * HFCS
Cor * Potato * Gluten-free * Maktose syrups
s * Flours * Blonds * Makodetring
T ‘ « Functional nativa  * Others " Péoitroes
apioca * Polyols
3 starches
Potato e g @
Stevia
Rice Fruit & Vegetable Products Other
: * Fruit juice concentrates  * Distillates * Pulse proteins
Pulses * Vepetable juice * Pomace * Com gluten feed
- concentrates * Whole. sliced, diced * Comn gluten meal
Others * Purees and puree strawberties « Crude com oil
concentrates * Refined com ol
* Essences * Hydrocolloids

* Non-GMO syrups

* Fructooliposaccharide

* Galacroobgosaccharide

* Isomalteoligosaccharide
* Caramal color

* Fermentation products
+ Blends

* Allulose

* Taploca fiber

* Prebsotic soluble fiber
* Biopolymers

* Plant-based proteins
* Others

Q
Ingredion

USAID

FROM THE AMERICAN PEOPLE
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Q
Ingredion

Sweeteners, starches and nutritional ingredients net sales

1@®|

53% food I 1% beverages 10% animal nutrition

19% additional
applications

7% brewing
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Global customer reach

V

Ingredion
DRIVINGROWTH

B ———— )~

R e LT i SN B v . AP | v ‘Au-—-, >
7o A Add
% Ny . ™

| 75 el
'-o A Y s’ / B
) &if*‘f J R {*"i
s “ f F\“/.§\5fm‘ % £ | % Ae®
Ve ~ ' W) --.'-.-.\?_ & ¢ ~‘?:\ !
e 3@{/& ] é"’ SNN S 4 ,\:‘{'/ )
4 | &/ ! o N2 L~

'\%\ N ! r i N\ 7

L
L

//ﬁ\ﬁ.lb
[ L o2 Y
." \a.{ ( \
q { l( /‘3 | ﬁ_&ﬁ‘ %
\ f v ) b/
- g \ar’ P
frr Sacee §3.501 M, 80% of Ingredon BT BaiEs $943 M 10N of Ingrechon NET SaLzs. S584 M, 10% of legredion NeT Saizs $303 M, (4% of bgredion
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EMEA presence and large specialty business ﬁ\)
Ingredion

* $592 million net sales, 10% of total sales o W

o vt ey
v ———

U v | m————

* European business predominantly
specialties;a leader in Clean Label
solutions for both CPG and retail ready
meals

& o eneman Al

« Strong presence in Pakistan with solid
core growth, building specialties platform

* Growing specialties business in emerging
markets in Middle East, Eastern Europe
and Africa

0T SALRs $59201 10% of Inpreckon
At 155 of ingradion
Poscnationw LA XIS of world

= USAID USDA

FROM THE AMERICAN PEOPLE
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V

Our sustainability program Ingredion

* The Company of Choice for a Sustainable
Tomorrow plan

* Launched in 2015 and outlines our efforts through 2020

* Designed with employees, customers, communities and
shareholders in mind

* Sustainably sourced 2.8 million metric tons of
crops globally

* Established sustainability goals and by 2025
we will sustainably source 100% of all corn,
tapioca, potato, peas and stevia crops
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Q
Ingredion

Paison papri THE DAILY STAR

spyright () 2008 The Dally Star
" Hengarian

Sebday, Fohmany 84, 2005
EU increases safety regulations on Tranion pistachios

Hungry Hungary in spice crisis

BERENEWS
Lant Updated: Surday, 34 Merch, 2004, 1740 GHT

[ B e @ Parnable varson
‘Cancer risk’ brazil nuts seized

Sixty tormes of Brazil nuats, belinved to cont ain

health officals.

Three conlaners wen)
by hesth officers At &
thay amvnd on 4 fag|

The city’s port health
more thaen 56 times ¢

Hoakth officiaiz abtand
leeported brazd reas A
accordng 10 Eurcpaan
cancar of the lner.

Aflatoxing sew formed |
rats and rul products

causing chamicals, have been seized and dest

When the test results
Importers weee in

Agancies = Budapest
Saturday Octaber 30, 2004
The Guardian

Outbreak of Aflatoxin Poisoning -~ Eastern and Central Provinces,
Kenya, January--July 2004
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Tainted dog food maker to pay
for pet deaths
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Killer maize sparks Kenya alarm
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V

Aflatoxin Biocontrol at Ingredion :
Ingredion

* 2016 — Global Ag Forum

* Pakistan was chosen as the first country

* Ingredion-USDA agreement to develop biocontrol product for Rafhan
* Extensive sampling, funding USDA, personnel training

* Improved product formulation to fit Ingredion plants across the world
* Field implementation — 1400 acres in 2019

» >80% toxin reduction
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Q
Ingredion

Distribution of Maize Aflatoxin Contamination Pakistan

© Low, medium and

% hngh level samples

ey
.

CONFIDENTIAL

FROM THE AMERICAN PEOPLE
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V

Key steps :
P Ingredion

AFLAPAK PROCESS FLOW

-

Coating

@ - A:’ g |

Germ Sifting

CONFIDENTIAL

a
= US DI \
—
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Q
Ingredion

CONFDENTIAL

'USAID
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Aﬂa(oxin' Ppb Average AflaPak treated fields: 18 ppb 6\)
Average non-treated fields: 145 ppb Ingredion

M Treated HM Non-treated

|
0 — I I I|
0 >20

<2 <i0 <2
Aflatoxin, ppb

75% of the AflaPak treated fields <20 ppb aflatoxin.
58% of the treated fields, aflatoxin was 2 ppb or less.

o
~J
wu

Proportion of samples
o
N o
(%) w

CONFDENTIAL "
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Carry Over to the Second Year Crop ﬂ\)

Ingredion
— M= S Strain, produces very high afiatoxins
| 19 = Atoxigenic solate AF36
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Nearby Fields |ﬂgf€di0n
Before Treatment

{[0% AF36)

Atoxigenic Strain Influences Fields Treated and

Community on Crop After Ginning

{57% AF36]

Treated Field
[3% AF36]
3

Treated Field

[42% 6]

S

NS
[s2% AF3e]

Application Rate =10 Iblacre

lue dots represent the
: percent of the A. flavus
. 0.5 miles | community composed of AF36

Data from 564 vegetative compatibility analyses.
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O

Project update :
Ingredion

* 5000 acres in 2020, >20,000 acres in 202 |
* Mapping, Manufacturing, Timely distribution, Application, Sampling, Analyses
* Personnel hiring, Training, Manufacturing facility, Lab
* Regulatory approval for commercialization

* Business model

~ Product cost

- Rafhan corn: contract acres, non-contracted farmers

* CEO Sustainability Award

= ~ USDA
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Ingredion

Why Rafhan!?

* Long history working with corn and farmers
* 3 Manf. plants; >500K ton corn; 200,000 acres; ~15,000 aflatoxin tests annually
* Team of Agronomists, Engineers, Scientists
* Farmer relationships spanning generations
* Largest single buyer...
* Export opportunities
* Part of a global company - will help replicate in other INGR countries
* Ingredion model: We are the market...
— Contracted acres: Preference to farmers who have treated all corn

— Relationship with farmers and consumer facing MNCs with sustainability goals

. USDA
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Q
Ingredion

Partnering Opportunities to Create Synergy..

* Ingredion is making an investment,..

« FTO

* Focus on Results - timely commercialization

* What can Public/ Govt. do to help Rafhan, and thus the project, succeed?
USDA-FAS support working with the local Govt.

Creating new market — partnering with industries

Area-wide program: Purchase product from Rafhan for widening the area and
applications on other crops

|

Incentive to farmers for applying

« Climate change will only exacerbate mycotoxin problem

* Depending upon Pakistan results - China, Brazil, Mexico

* ...benefits of which could be reaped by all of Pakistan and beyond!

* We have a life-time opportunity... to make a difference, together!!
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Prevent Formation of Dangerous Aflatoxin ) Q\)
Levels o \ i
Ingredion

Protect Crops From Field..

Durmg Crop’
D'évelopmen_t

lDurmg&transport

...to Mouth
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Bio-control is area-wide management. Fungi move acrossﬁds Q\)
reducing aflatoxins throughout area. Ingredion §
- Ingredion

\

‘Biggeravew: Not'just one field, one farmer, one crop.
Particularly important for industrial manufacturing
sourcing cornifromifields in clese proximity.

A'Sustainable.Selution..

We can protect whole agricultural systems from aflatoxins
including all affected industries. And improve the environment.
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AflaPak: USDA-ARS Contributions to Development of a
New Aflatoxin Biocontrol Product for Pakistan

Dr. Hillary L. Mehl
Research Plant Pathologist
USDA Agricultural Research Service
January 12, 2021

O

Ingredion. 4

PRODUCTS CO LTD

AL
=VUSAID e
7
—
FROM THE AMERICAN PEOPLE _/




,FEED:FUTURE

¢  The U.S. Government's Global Hunger & Food Security Initiative

Aflatoxin contamination of crops

e Aflatoxins are highly toxic (in ppb), carcinogenic metabolites
produced by Aspergillus flavus

e Contaminate food and feed crops — corn, peanuts, tree nuts,
cottonseed, chilies, etc.

e Health effects: cancer, stunting, immune suppression, death
e Regulations = economicimpact, barriers to trade
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Aflatoxin biocontrol

* Aspergillus flavus isolates vary in ability to produce aflatoxins
* Atoxigenic (do not produce aflatoxins) isolates common in environment
* Aflatoxin contamination influenced by the average aflatoxin-producing

potential of crop-associated fungi
Variation in aflatoxin production
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Application of atoxigenic strain AF36 in commercial cotton influences

composition of fungi on treated and nearby fields

1T
Soil Community Before Treatment Community on Crop After Ginning

CA57% AF36

| Treated Field

[42% AF36

. 4

v

{0% AF36]

Treated Field
[3% AF36]

1% AF36 | 92% AF36 |

Application Rate = 10 Ib/acre Blue dots represent the

percent of the A. flavus
community composed of

f——— 0.5 miles —| AF36
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Timeline for development of first aflatoxin biocontrol product (AF36)

1989:
1993:
1995:
1996:
1998:
1999:
2003:
2007:
2008:
2011:
2012:
2016:

First Patent Application (Dr. Peter Cotty, USDA-ARS)

Preregistration meeting with EPA on atoxigenic strain potential

IR-4 Biopesticide Program joined registration effort

First Experimental Use Permit (EUP) for cotton (1120 acres)

Arizona Cotton Research and Protection Council (ACRPC) initiates first atoxigenic manufacturing facility

EUP expanded to 22,000 acres/year

Unrestricted registration allows unlimited cotton treatments
EUP to Treat 3,000 acres of pistachios

EUP to treat 6,000 acres of corn

Unrestricted registration for corn

Unrestricted registration for pistachio.

Unrestricted registration for AF36 Prevail (new formulation)

Unrestricted registration for almond and fig
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USDA-ARS Aflatoxin Biocontrol Lab

* Optimize and expand use of biological control of
aflatoxins based on atoxigenic strains of Aspergillus
flavus in order to improve access, affordability, and
area-wide management.
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Selection of optimal biocontrol strains for
aflatoxin mitigation in target regions

e |dentification of atoxigenic
genotypes associated with crop

e Selection of most effective,
regionally adapted strains

— Distributions of genotypes
— Lab assays
— Field trials
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Identification of candidate atoxigenic biocontrol active ingredients

PCR Product: 92 bp
* Simple sequence repeats (SSRs) 1 , 15 repeats of (GATA) , |
* Genotyped using 17 SSR markers e e e BEEEE p—
+ 20,000 isolates from 36 countries At |
* >13,000 unique haplotypes identified worldwide Sl do

* Cluster Amplification Pattern (CAP) analysis .
* 32 markers amplified in 4 panels 6000
* 13 markers in aflatoxin cluster o

* 4 markers in CPA cluster
* |dentifies deletions in aflatoxin cluster (atoxigenic)

Sugar
Cluster

Okb 10kb 20kb 30kb 40kb S0kb GOkb 70kb S0kb SOkb 100%b 110kb 120kb 130kb 140kb 150kb

T T 7T YT YT T T YT T T T T T 7Y
Do

Affatoxin Cluster CPA Cluster Subtelomere
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Aflatoxm blocontrol S needed worldW|de
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AflaPak: Aflatoxin biocontrol for Pakistan

O

Ingredion. yspa
g ~——
/

PRODUCTS CO LTD

A public-private partnership program led
by U.S. company, Ingredion and its
Pakistani subsidiary, Rafhan Maize.
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* Genetic characterization
and selection of candidate
biocontrol strain (USDA lab,
2017-2018)

* Product formulation and
manufacturing

* Efficacy trials in commercial
maize fields (2019-2020)
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Multiple U.S. and international partners
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Cochran Fellowship Training — Virginia Tech
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Registration of AflaPak

* Establishment of biopesticide registration process in Pakistan (IR-4)

* Preparation of registration application e
* Biocontrol active ingredient strain identity I R-%y
« Argument for safety of active ingredient RGeSy
* Efficacy data D
* Manufacturing process I—LSéA ‘\‘["A

* Quality control
* Submitted to Pakistan Department of Plant Protection (Summer 2020)
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Hillary L. Mehl, Ph.D.

Research Plant Pathologist

U.S. Arid Land Agricultural Research Center
USDA-Agricultural Research Service
Tucson, Arizona

email: hillary.mehl@usda.gov
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Thank You!

The recording for todays presentation will be made available at

https://www.agrilinks.org/events/aflapak-maizing-new-product-
corn-pakistan

Contact Dr. Babar E Bajwa at B.Bajwa@cabi.org

Pushpak Mehta at Pushpak.Mehta@ingredion.com

Contact Dr. Hillary Mehl at Hillary.Mehl@usda.gov

Contact Deborah Hamilton at deborah.hamilton2 @usda.gov

Contact the Food Safety Network team at
foodsafetynetwork@usda.gov
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www.feedthefuture.gov
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