
Chifumi Nagai, PhD
Hawaii Agriculture Research Center

(HARC)

July 15, 2016
HCA Conference

Kona, Hawaii 

HARC 
Coffee Research Update



1882
Planters' Labor and 

Supply Company

1895
Hawaiian Sugar Planters' 

Association

1996
Hawaii Agriculture 
Research Center



Field Trials to Lab Research 



HARC Kunia Station

94-340 Kunia Rd, Waipahu, HI 96797



HARC Maunawili Station



• Produce high-quality coffee cultivars with disease- and 
pest-resistance

• Understand the biology of coffee development

• Demonstrate coffee production with high value forestry 
trees

HARC’s Coffee Research



Specialty High Value Agroforestry Forestry Trial 
at Maunawili

Nick Dudley and Tyler Jones

• Inter- cropping of Koa and coffee 
with high cupping quality

• Site: HARC Maunawili Station, Oahu
3 acre, un-irrigated (80 inch rain/year )
elevation 500 ft

• Coffee Varieties: Red, Yellow and Pink Bourbon
• Koa seedlings: Selected for disease Resistance

NRCS- USDA funded 2012-2014



Typical vegetation at planting site 
prior to reclamation.

Koa and coffee planted 
into woven weedmat



Established field of coffee and Kona at HARC Maunawili



Coffee Leaf Rust  (CLR)
Hemileia vastatrix

Spread of Coffee Leaf Rust (CLR)

Coffee Leaf Rust (CLR)

1869  Ceylon (now Sri Lanka)
1913  Kenya
1970  Brazil
1976 Nicaragua
1980 El Salvador
1981 Guatemala
1983 Colombia
1986 Jamaica

20 ?? Hawaii 



• Timely Application of Fungicides

• Breeding for Varieties with Coffee Leaf Rust  
(CLR) Resistance

Sustainable approach -
for environment and economics

Coffee Leaf Rust (CLR)
Hemileia vastatrix



Good Cupping Coffee with Rust Resistance ?

Coffee Type Rust Resitance? Cupping Quality

Arabica  (Coffea arabica)  No High
Robusta  (Coffea canephora)       Yes Low

Hibrido de Timor ( HDT)  was discovered at ex-
Portuguese Colony of Timor ( now Timor Lorosae)  
in 1950s

HDT= natural hybrid : Arabica x Canephora



http://www.anacafe.org/glifos/index.php/Var
iedades_resistentes_a_roya

Rust resistant varieties derived 
from Hybrido de Timor (HDT)

= at HARC 



Collection of  rust resistant cultivars 
imported to Hawaii

Cultivar Breeding Line Source Year Rust Progeny Importer

Icatu ? Brazil 1992 R Yes Pioneer 
Mill Co

Catimor T-5175 Promecafe, Dr. 
Osorto, Guatemala

1991 R Yes HARC

Catimor T-8667 Promecafe, Dr. 
Osorto, Guatemala 

1991 R Yes HARC

Icatu 
vermelho

2941 Dr. H. Medina, IAC,
Campinas, Brazil

1997 R, 
horizontal

No Dan Kuhn
CTHAR

Icatu 
vermelho

LMC4782 Dr. H. Medina, IAC,
Campinas, Brazil

1997 R, 
horizontal

No Dan Kuhn
CTHAR

Catimor 5175 Dr. H. Medina, IAC,
Campinas, Brazil

1997 R No Dan Kuhn
CTHAR

Obata LMC1669-20 Dr. H. Medina, IAC,
Campinas, Brazil

1997 R 2016
crosses

Dan Kuhn
CTHAR

TUPI LMC1669-33 Dr. H. Medina,IAC,
Campinas, Brazil

1997 R 2016
crosses

Dan Kuhn
CTHAR



Hawaiian Cultivars:

2014

X

Catimors: T8776, T5175

1999
Typica Catuai Mokka

F1 Hybrids

Hybrids of Catimor x Hawaiian Cultivars 



F1: Catimor x HI arabica

Rust Resistance
Cupping Quality

Select trees with cupping quality 
and rust resistance

Self Pollination to obtain F2F2 

Seed Propagation

F3 planting

Long Term Goal



Update of the CLR project 2016
Identification and distribution of coffee cultivars 

with CLR and high quality for Hawaii
Chifumi Nagai and Ming-Li Wang

1. Marker Development for CLR
Collaborator: Philippe Lashermes, IRD, Montpellier, France
Approach/ progress:

- √ PCR primers of the markers associated with resistance with HDT 2
- √ Test the markers for Tupi and Obata
- Test the markers for Progeny of Tupi and Obata
- √ Cupping evaluation of Tupi and Obata by HCGA 

2. Catimore hybrids evaluation:
Varsie’s group, IICT at Portugal can not accept the samples.
Cenicafe, Colombia

3. Introduction of CLR resistant varieties to HI
- Castillo varieties fro Cenicafe
- New Catimors from IITA, Portugal



Variety Line# Source Year CLR 
resistance

Progeny Imported

Obata LMC1669-20 Dr. H. Medina, IAC,
Campinas, Brazil

1997 R 2016 crosses Dan Kuhn
CTHAR

TUPI LMC1669-33 Dr. H. Medina,IAC,
Campinas, Brazil

1997 R 2016
crosses

Dan Kuhn
CTHAR

Tupi and Obata
CLR resistance varieties developed in Brazil

HARC, Kunia , 1999
Tupi 4 trees
Obata 4 trees

Via  Skip Bittenbender, 1999
From UH Waimanalo



• Cherries were harvested in January 2016
Tupi 3320g 
Obata 4200g

• Wash process at HARC→ Dry 
Parchment Tupi 617g

Obata 740g 
• Cupping by HCGA 

Chai Neo( Qgrader, Greenwell Farms)and HCGA members , 
May 2016

Cupping of Obata and Tupi

Sample Fragrance
Aroma

Flavor Acidity Body Total

Tupi 7.25 7.5 7.25 7.25 80.50
Obata 7.0 7.0 7.25 6.75 79.25

• Obata has less body and aloma is less intense ( by Chai)
• Do not have Rob taste ( by Chai)



Seedlings of Tupi and Obata

• Harvested seeds in January 2016

• Germinated at Maunawili Nursery

• Ready for conduct PCR analysis for CLR

• Cross pollinated with Typica, mokka and
Catuai to produce F1



What  we can do now 
to stop CLR to Hawaii 

If you visit coffee growing regions/ fields, wash your clothes,
hats, shoes before going coffee fields in Hawaii !

Import green coffee under HI regulation !
Do not import/ plant rust resistant varieties from outsides of HI 
without quarantine procedures. 



Coffee Germplasm in Hawaii

1. Coffee Growers’ Field
Typica, Catuai, mokka
Bourbon etc

2. Research Institutes
University of Hawaii, Kainaliu Station, Kona
University of Hawaii Stations
HARC, Oahu
USDA-PBARC, Hilo



Arabica 
C.arabica

Typica,  Bourbon 
group

Semi-wild
Arabica Trees

4000+?
At Ethiopia

C. eugenoides

C. liberica

C. congensis

Mascarocoffea

Ethiopia Africa

Madagacar

C. racemosa

C. dewevrei

C. bertrandi
C. perrieri

C. resinosa C. vianneyi

C. millotii

C. sakarahae

C. canephora

C. stenophylla



Current Arabica Cultivars
 Original botanical varieties: Typica, Bourbon

 Mutants: Caturra (Ct), Maragogipe (Mg), mokka (mo),  
laurina (lr)

 Hybrids within arabica: selected for desirable traits
Mundo Novo:   High yield selection of Bourbon types 
Red and Yellow Catuai (Mundo Novo x Caturra)
SL28 
Pacamara:   Maragogipe x Pacas select

 Hybrids with canephora coffee 

disease resistance 
Catimor - Central America
Icatu - Brazil
Ruiru 11 - Kenia



Major Coffee Field Genebanks in the World
Area Country Institute No. of accessions

Latin America   Brazil IAC (Campinas)       14,101
Incaper 375
IAPAR (Panara) 2,976
EPAMIG (Minas) 1,160

Columbia CENICAFE 1,804
Costa Rica CATIE 1,992

Africa Cameroon IRA 1,552
Coted’Ivoire Centre Natioanl de la Recherche Agronomic 8,003
Ethiopia JARC , IBC9 9,976
Kenia CRF 2,507
Madagascar FOFIFA 171
Tanzania TARO 110

Asia India CCR 575
Indonesia ICCR 1,637

USA USA USDA- ARS 300

Krishnan 2013

Presenter
Presentation Notes
Total accession number =47,239



Group Description Genotype Source Tree # Owner
HI commercial Typica 4 Kona 72 HARC/ public

Catuai 10 Maui, Kauai, Molokai 150 HARC/ public
Caturra 2 Molokai, UH 35 HARC/ public
Yellow Catuai 2 Kauai 40 HARC/ public
Mokka 4 Maui 80 HARC/ public
Mokka hybrid 5 Oahu 100 HARC/ public
Catuai odd type 1 Molokai 15 HARC/ public

Other commercial P502 1 UH HSPA trial1988 10 HARC/ public
Maragogipe 1 UH HSPA trial1988 11 HARC/ public
6549 1 UH HSPA trial1988 12 HARC/ public
6661 1 UH HSPA trial1988 12 HARC/ public
San Ramon 1 UH HSPA trial1988 12 HARC/ public
Pacas 1 UH HSPA trial1988 11 HARC/ public
Yellow bourbon 1 UH HSPA trial1988 12 HARC/ public
Kents 1 UH HSPA trial1988 9 HARC/ public
Blue mountain 1 UH HSPA trial1988 12 HARC/ public
Preger 1 UH HSPA trial1988 11 HARC/ public
Guadalupe 1 UH HSPA trial1988 12 HARC/ public

SL28 1 Kauai Coffee 6 HARC/ public
Catimor 8667-6,5775-7-1 2 Promecafe (1) 45 HARC

Canephora C. canephora 1 UH HSPA trial1988 7 HARC/ public

Coffee Germplasm at HARC -1
Publically available accessions

43 674



Group Description Genotype Source Tree # Owner Field#

F1 and self 

(H99- series) 
with Catimor 59 HARC collections 560 HARC/HCGA T-III

F2 and F3 etc commercial type 21 From F1, Kauai trial 200 HARC/HCGA T1.0-I

(H02- series) with Catimor 3 From F1, Kauaii trial 100 HARC/HCGA T1.0-I

F3 select commercial type 25 From F1,F2 Kauai trial 340 HARC T1.0-I

F1 H04 series commercial type 21 F1 and others 200 HARC/HCGA T2-IV

129 1300

Coffee Germplasm at HARC -2
F1 Hybrids, F2 and F3 Selection – Progeny of HARC Breeding Program 

• Greenwell Farms selected F4 and F4 of F1 Maragogipe x mokka ( 
Nagai et al 2014 ASIC)

• Distributed clones ( via tissue culture) of top 3 F2s ( H99-153,H99-150 
and H99-160) to HCGA and MW station





Group Description Genotype Source Tree# Owner Field#

Parents P1: 5175-1 1 HARC M1 6
P2: MA2-7 1 HARC M1 6 HARC T1.0-I

F1 F1: 5175-7x MA2-7 140 CN 00-20 140 HARC T1.0-I

F2 F2: 00-20-25 114 CN selfed 114 HARC M1L,T1IV

F2: 00-20-41 160 CN selfed 160 HARC M1L,T1IV

416 426

Coffee Germplasm at HARC -3
For Genetic study : Catimor T5175-7-1x Tall mokka MA2-7

Done√
• Cherry and Tree Morphology Data: P1,P2, F1, F2 ( Nagai et al 2008 ASIC)
• Molecular Analysis: AFLP, SSR, SNIPs by R. Ming and Q. Yu with 

collaborators of IRD, Montpellier ( Yu et al 2011, Ming et al 2015) 
• Linkage map of F1 ( pseudoF2)  ( Pearl et al 2004) 
• Back crosses: F1 x 5175 -7, F1 x MA2-7  (2016) 



Group Description Genotype Source Tree# Owner Field#
Ethiopia arabica nematode res. 10 CATIE (1)* 80 HARC T2-II
Mokka/laurina laurina mutant 1 IAC, H. Medina (1) 25 HARC T1-D
Mokka/laurina BZ hybrid mokka 1 IAC, H. Medina (1) 55 HARC T1-D

Mokka original 1 IAC, H. Medina (1) 25 HARC T1-D
IAC Import Rust res Obata etc 9 IAC, H. Medina (2) 20 HARC M1.0

22 205

Total 729 genotypes 3245trees 

HARC/HCGA co-own 222 1550

HARC owns 507 1695

(1) Seeds were provided to C. Nagai/HARC from breeders at IAC,CATIE and Promecafe

(2) Obtained from UH in 1998. Imported by S Bittenbender,UH & D. Kuhn, Molokai Coffee

Coffee Germplasm at HARC -4
Unique varieties imported by HARC 

Total genotypes and trees at HARC Kunia

* Aoki et al 2012



HARC Maunawili Variety Collection

Pacas

Maragogipe
laurina C. Liberica



Management of HARC Coffee germplasm

Challenges:

• CBB monitoring
• Twig Borer damages -2015
• Rat/ Mouse damages- 2015-16
• Difficult to have uniformly ripening cherries for efficient coffee 

harvesting
Various genotypes with height, cherry size, branches etc
Ages of trees are different. 

• Limited fertilization and maintenance due to cost

Service Project:
• Production of planting material at Maunawili Nursery



HARC  Coffee Research Team and Collaborators

HARC
Chifumi Nagai
Ming Li Wang
Nick Dudley ( Maunawili Station)  
Tyler Jones  ( Maunawili Station)
Lance Santo (Agronomy consultant)
Jayme Barton ( Kunia Station)
Juli Burden 

USDA-ARS PBARC  
Tracie Matsumoto

Suntory Global Innovation Center 
Limited, Japan

Koich Nakahara

ICGN ( International Coffee Genome 
Network)

World Coffee Research

University of  Illinois
Ray Ming

Texas A&M University,  Dallas
Qing Yi Yu

Funding: USDA-ARS, HDOA, 

Hawaii Coffee Growers’ 
Association (HCGA)

UH- CTHAR
Andrea Kawabata
Sayaka Aoki
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