CLR on Hawaii Island: biology, cultural and
chemical control options
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CLR Incidence across districts and elevation
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Leaf Loss over time
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Kona: 30% of leaves lost on average in 2022
18% recovery estimated for 2023

Ka’u: 30-50% of leaves estimated to be lost in 2023
Combination of strong windstorms and CLR

Impact on yields: Kona estimates varied from 25-70% loss for 2022



Wind Dispersal of Spores
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* Passive and active samplers set up across 15 farms in Kona, Ka’u and Hilo

e Spores captured year-round
» Spore capture coincides with CLR incidence on farms
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Pruning Style & CLR incidence

® Umbrella/Hecge (N = £)
» Block Stump (N = 11)

» Beaumont-Fukunaga (N = 6)
Kona Style (N = 13) i

May Jun Jul Aug Sep Oct Nov Dec

Block Stump




CLR Incidence (%)
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Fungicide Spray Strategies
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| CLR incidence 33-40% higher 43%
without Priaxor
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== Only Preventive = —==Preventive + Problad == Preventive + Systemic

Sprays of fungicides: Average across 30 farms
Only Preventive = 8 farms
Preventive + Problad = 9 farms

Preventive + Priaxor = 13 farms
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2023 Fungicide Trial Results (5 farm avg)
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Fungicide Trial Results & Rotation Program

Week

A OO OO O O OO O O

Product
Kocide 3000
Badge X2
Serenede ASO
Double Nickel
Priaxor (A)
Priaxor (B)
Problad Verde
Cafedak

Rotation
Program

Farm 1

Pear Tree
1.43*

3.36

6.95%

9.73
2.46

1.64*

9.92
NA

Priaxor
Kocide
Serenade

Farm 2
Cloud Rest
3.66*
3.88
6.27*
12.33
0.00
0.00
8.16
NA

Priaxor
Kocide
Serenade

Farm 3
Captain Cook
1.29*
1.99
9.37
4.74%*
0.97
O*

6.58
NA

Priaxor
Kocide
Double Nickel

Farm 4
South Kona
3.65%
4.39
8.47*
9.62
NA
NA
0.47*
10.06

Kocide
Serenade
Problad

Farm 5
Hilo
11.64%
17.30
9.33
6.72*
0.54*
0.71
12.00
NA

Priaxor
Double Nickel
Kocide



Drone spraying: fungicides, pesticides, fertilizers

Testing parameters
» Spray altitude
* Speed
* Flow rate
* Coverage
» Drift

Hotspot and row sprays

* Economic comparison between drone spraying and
backpack/tractor sprayers

* Time
e Labor
e Product amount




Artificial Intelligence for Better
Farming

Wanna Learn
More?

e Funded by the ARS Al Innovation Fund (FY23)
e High-fidelity machine vision model

o  Pests

o  Diseases

o  Nutrient deficiencies

e Field use focused
o  Optimized results and recommendations for growers
o  Will be easily accessed via mobile app

® Responsive data collection and analysis
o  Validation and improvement by climate, soil data and

more TBA -‘ .' SCAN ME

Contact:

Vincent Kimura
vincent.kimura@smartyields.com
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Survey of coffee soils and plant nutrition
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ORGANIC

Optimizing soil & plant health FARMING

*

b

RESEARCH
FOUNDATION

Grower-led initiative focused on optimizing soil and plant health to fight CLR
instead of relying on chemical fungicides

Emphasis on locally sourced inputs: fertilizer made from fish waste, indigenous
microorganisms (IMOs) made on the farm with simple and cheap ingredients

Continued use of imported fertilizers not economically or environmentally
sustainable

Ongoing study funded by OFRF, CTAHR and PBARC, additional funding sought
through SARE grant

Contact:
Colehour Bondera
colemel2@gmail.com




* MAHALO to the all the coffee growers for your continued support and cooperation.

Fungicide Trials:
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Managing Coffee Leaf Rust:

A Research Update Teamwork!
Dr. Lisa Keith; HCA 2023

Growers & Producers

* Fungicide/Product Testing

Dr. Tracie Matsumoto Lab e
. . Dr. Rexana Myers Lab
* Variety Testing Dr. Qingyi Yu Lab HARC
Dr. Melissa Johnson Lab SRS
‘ ’ SHAC
: - PBARC Germplasm Crew
e Natural Enemies

And Many Others

Mention of trademark, proprietary product, or vendor
does not constitute a guarantee or warranty of the
product by the U.S. Dept. of Agriculture and does not
imply its approval to the exclusion of other products or
vendors that also may be suitable

LionelSugiyima Blaine Luiz Katzlin Branco Madison Carvalho MelissaEyre  MaryAnn Villalun

LBSIA Agric. ko, Rescarch Serdce
e R I T



Mention of trademar
product, or vendor does not
guarantee or warranty offth
the U.S. Dept. of Agricultdre
imply its approval to the
other products or vend@rs
be suitable.

Product testing
Vapor Gard® & Not Nice to Bugs

* Purpose: To protect seedlings
against CLR infection

e Methods

* Prepare product according to label
e Spray Typica seedlings
* Inoculate the three youngest nodes

with fully expanded mature leaves
(six leaves total per plant)

* Observe plants weekly for 8 weeks
e Record incidence and severity data

" |
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-, LB dgricobony. Roscarch Service



Vapor Gard® Vapor Gard® . Not Nice fungicide
low rate "\ high rate '\ to Bugs

No CIS or urediniospore production i~ LB Moot Fassreh S
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Tank Mixing
BotaniGard x
CLR protectants/fungicides

* Purpose: To verify compatibility

 Method:

* Prepare mixes at 2x concentration of
BotaniGard and test products at both the low
and high rates

* Mix BotaniGard and test product
 Agitate for 60 sec

 Plate solution, spread, and dry

* Incubate 16-17 hours at 25C

e Stain with cotton blue

e Record germination status

105124 wc».t'.kcscmh Zervice]
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Average germinaton (7)
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Average germination (%)
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Novel CLR-resistant
genotypes on an
established farm

Variety Testing
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Photos: Blaine Luiz
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UH CTAHR Kona Extension Cati

Susceptible control

Resistant hybrid genotype

* Resistant genotypes tested from UH CTAHR
Kainaliu Station do not experience CLR infection
symptoms in the field.

* Observational data collected over two seasons
by station staff

Photos: Blaine Luiz
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HARC CLR r_esistance breeding

.

Intermediate resistance

Susceptible Hig—‘hly resistant

Photos: Blaine Luiz
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Natural Enemies of CLR: Mycoparasite Survey

e Over 600 lesions sampled

e 194 isolates recovered >
50 unique taxa identified

Notable taxa: Simplicillium,
Akanthomyces, Clonostachys,
Pleurodesmospora, Fusarium,
Cladosporium

Next steps: Lab
* Inhibition of CLR spore germinatio
* Pre/Post-CLR infection control
* Combinations of fungi
* Plant safety

e Future steps: Field
» Efficacy under field conditions

* Establishment of fungi in leaf
tissues

* Longevity of fungi in tissues in
relation to fungicide applications Photos: Blaine Luiz

LA dgricokony. Roscarch Service
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Coffee Varieties for Hawaii

Tracie Matsumoto
Supervisory Research Horticulturist




Overview

Medium Term ~1-2 years
* Local CLR resistant Varieties

 World Coffee Research
[P’gelrnational Multilocation Variety
ria

« Importation of Commercial Varieties
through Controlled Import Permit

Longer Term ~3-5+ years
* Breeding New Varieties
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Importation of Coffee from International Sources
are Prohibited into Hawaii or Puerto Rico

v Coffec (Roasted, Green, Whole, Sceds, Plant Farts)

USCA's rccuircmenis for the entry of coficc/coffee beans carricd by a trave!er diffor accarding to the specific form of the oroduc: and Iccatior of the port of entry:

« Roasted Coffee: Iravclcers arc permitted to bring unimidced cuanttics of roesticd coliee in their luggage without rest-clicn through any U =. port ot cniry.
Huwever, as wilth all agricullural products, you must dedlzre the croduct 4. enliy

« Green (unroastad) Coffee Beans: Iravelars are permitied tc brirg unimited quantities of green cotee ceans in their luggage without resiniction through zny cor
of entry in the continental United Statzss; howsever, green coffze beans are orohibited from entering intc or transiting throug~ Hzawaii or Fuartc Ricz. As with all
agr culural preducts, you must declare the product at entry. If any quarantire pests are focund in gre=n ccffee beans, the procuct will be seized end destroyed.

« Whole Coffee Berrles (akz, coffze cherries) fresh coffee bamries—defined as the unprocessed, whole coffes fruit with pulc—are pronlbited entry at all U.S.

parts of entry hecause the pulp presents zn exotic frar-fly risk

Ccffee Seeds or Other Plant Parts inle ded [u planting are prohibited entry into Hawaii or Puerto Rico. Addilivnally, surme varizlies dre prolecied as thedlened
cr entangared species and have specric resnicions because of their status

https://www.aphis.usda.gov/aphis/resources/traveler/intl-travel/coffee-tea-honey-nuts-spices/coffee-tea-honey-nuts-spices

Coffee must be brought in through a Controlled Import Permit through USDA APHIS
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Importation of Coffee Plants and Seeds for propagation
requires quarantine

State of Hawaii

\\/ Plant Industry Division

A llorndlion o nbldining 2anl Quersnline inporl permils.

* Grass family (sugarcane. bamboe. and grass): ~lants and parts reguira permiianc

HDOA FPlant Industry Division Plant Quarantine Branch ¥ Plant Pest Control Branch

iquiearaanbioge. Sevctds cnd dricd panks o Dearmlwzo aned groess are anrestricl o
Home > Plant Quarantine Branch » Imparr Pragram » Plan- Gauidrline » Bromellad famlly (pineapple, bromellads, and tlllandsla): Plznts and parts r=quirs
PLANT GUIDELINES a pammit and a cartiticate of ¢rigin end/or treatment. Some plants require quaraniire.
Se=tds Arul Hasuks of hronneliais (sxcepl pine=pple] 4r= unreslricled.
Gunerg guidelines lor the impe Ladion ol oanls L Haweii are oz Toluws: » Coffee: ~lants. glant garts. énd used coffee bags reguire

permit and certificatz of treatment, Flants and szeds for

- Iy = < e = <, » » =17r ™ "Ne STATE - .
Al plants requira inspection Jpan entry into ~he state provagalion alse reguite guarantine.

« 2lants must k2 apparertly free of insects anc dicaasas » Cruciferous vegetables: 'ne 2diole rcots of turnio,

« Planls du pelneaed Lo ue vare-rooled bul e groving media cannal cenlain soil, ruldtiagd, radish (daikon). i horserddisfoequire @ 2elilinale
o7 orlg n or certif cate cf treatment dzpending upon where
they zra grown.

 Pgreeks brovghliole e stale by mail o cargo roust be dearly labeled wilth Uie words
“Plart Materigls™ or “Agricultural Commacitles™.
« Shipments must ke zccompan ed wilth 2n Invelce or packing manlifest Isting the » Orchid family: Plont: and propagelive puros requite pereit and eerdificole of wrigin.
seme plants require quarantine. Seeds end deflas<ed tlecue culture plants are
unrastrictec.

cenlents and qaancites of the conmmocdilics imported

1 foll AWING tems requic: pemeits, a Alfor rertificates af ar 2N or treasmant. SONe are

subjec. o nolding period in g guaranline facilily

https://hdoa.hawaii.gov/pi/pg/import-program/plant-guidelines/
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resistant cultivars
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Genetic Characterization of Coffee Germplasm, Dr. Dapeng Zhang, ARS Beltsville

A SNP is a single base change in a DNA sequence that occurs in a

significant degree (>1%) within a population

ACGTG CACTAG
ACGTG CACTAG
ACGTG CACTAG

ACGTG CACTAG
ACGTG CACTAG
ACGTG CACTAG

e Select a small SNP panel for genotyping Arabica coffee
d 132 accessions from CATIE International Coffee Collection

1) Typica/Bourbon
2) East African varieties
3) Ethiopian landraces and wild germplasm
4) Introgressed varieties
5) C. canephora
Zhang et aI, ASIC 28th Conference 2021 Merot-L’Anthoene et al., 2019. Development and evaluation of a genome-wide coffee 8.5K SNP array and its application

for high-density genetic mapping and for investigating the origin of Coffea arabica L. Plant Biotechnol J. 17:1418-1430.
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Identification
and
Propagation
of CLR
tolerant
varieties in
farmer fields

SL28
Ethiopia n SL34 Catuai Catimor Sarchimor Inferred Parentage

Mike Shintaku’s lab 0711 0001  0.003 0.001  0.018 0.263 Ethiopia_Sarchimor

Propagation of plants 0635  0.002  0.001 0.001  0.062 0.296 Ethiopia_Sarchimor

through Somat_|c 0368 0316  0.001 0002 0.010 0.297 Ethiopia_Sarchimor_Bourbon
embryogenesis
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Background

Dr. Chifumi Nagai, Plant Breeder, HARC

 Until October 2020, Hawaii was the only
major coffee-producing region without
Coffee Leaf Rust

* Dr. Nagai started breeding for CLR
resistance in Hawaii

* Collaboration with Dr. Vitor Varzea
facilitated CLR identification in Hawaii is
Race XXIV

* In 2017, in collaboration with Dr. Nagai,
Hawail became a participant in
International Multilocation Variety Trial
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World Coffee Research
International Multilocation Variety Trial
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IMLVT Coffee Varieties in Tissue Culture
Tolerant/Resistant*
e Batian e Centroameriq
« Catigua MG2 o H1
. Col1  |IPR103
e Col2
. Col3 . IPR1.07
. Col4 * Kartila 1
. EC15 * Marsellesa
. EC16  Oro Azteca
 Parainema
» Typica

*general CLR, not necessarily Race XXIV




Global Yield
Evaluation of
IMLVT Lines

yield is site dependent
* Temperature

* rainfall

e pestand diseases

F1 hybrids (EC16 - Mundo Maya)
and H1 Centroamericano perform
best globally

https://worldcoffeeresearch.org/news/2022/imlvt-global-results
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Global

Cupping
Results 2021

6 countries

10 varieties
. Bulk of 3 blocks

25 Cuppers
SCA protocol

https://worldcoffeeresearch.org/news/2022/imlvt-
global-results

Marsellesa -

Batian

EC 16— f

gin 6 |

Catigua MG2

—_—

SL28

[ R [ [ R T S S —

IPR103 }

-

H1 Cenlroamernicano— |

%

‘i WORLD COFFEE

RESEARCH

I I
81.25 81.50
SCA cupping score




LISDA Agricultural Research Service
:— U.S DEPARTMENT OF AGRICUL URE
RV
- WORLD COFFEE T I I
Q) WRLD cC Hawaii Coffee Variety Trials
gaie . mreche Dlock Ul desigr . kach var 2ly 5
Data: reol welad three Limes, once ineach blow < The placement
* Vegetative growth (tree height and diameter, etc) S ERIERUATCRY KEMN IS SR Y] ARCISS eI

CLR incidence and severity, other pest and disease incidence
Flowering data (start date of flowering, date of peak flowering and
date of last flowering)

Cherry phenology data (size and maturation)

Production data (date and weights of harvest)

Bean quality (weight of bean, size, imperfections, and grade)
Cupping quality

Locations: Kauai, Oahu, Maui, and Kona
Compare against Typica

Currently working with Breeders to get
rights for Hawaii growers to get varieties




Hawaii
Cupping of
IMLVT Lines

WCR provided 100g of green bean bulked from
different IMLVT locations

Kona coffee “control” provided by Tommy
Greenwell

Roasted by Marlee Benefield from Gather Coffee

Will be cupped by local Hawaii Q-graders at PCR
through Madeleine Longoria Garcia

Photo credit Andrea Kawabata



LISDA Agricultural Research Service

sl V.S DEPARTMENT OF AGRICULURE

R i e
G rwnre) gy w0 e Vet b s

n | CATIECC

Laboratorio de Biotecnologia
Coffea arabica Hybrid: Casiopea
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Laboratorio de Biotecnologle
Caffea arabica Hybrid: Centroameri

Laboratorio de Biotacnologia
Coffea arabica Hybrid: Exocclencia

T
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i Biotecnologia
Laboratorio de :
Coffea arabica Hybrid: Esperanza
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'\ Coffea arabica Hybrid: Milanio

Other Coffee Varieties

San Francisco Bay Coffee - Andros Bracamontes & Noel Arrieta

Seed import: Catigua MG2, Obata Amarillo, Obata Rojo, and Paradiso

E/Iolmatic Embryos: Casiopea, Centroamericano, Esperanza, Excelencia,
ilenio
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Development of Molecular Marker for CLR resistance and
breeding of elite Hawaiian Coffee Cultivars
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Innovea Global Arabica Breeding Network

Restriction-free breeding populations with durable resistance to key pests and diseases,

adaptation to growing conditions, and quality cupping through evaluation of phenotypes
around the world.
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New Variety Pipeline at USDA ARS DKI PBARC
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