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Coffee B
erry B

orer (CB
B

) R
esearch

P
hoto by S W

raight
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Field Sanitation to reduce CBB betw
een seasons

W
ithout sanitation

coffee berries w
ill alw

ays 
be present in this field



Plant grow
th regulators to reduce strip pick coffee
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Plant grow
th regulators reduce green berries at 

end of season in hand harvested coffee
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PGR also reduce green berries at end 
of season in hand harvested coffee



CBB in overripe and raisin coffee

P
hoto by S. W

raight



Flat bark beetle studies
Follett Lab (U

SD
A -AR

S)

H
ow

 m
any C

B
B

 do 
predators eat?

�
S

leeve cage tests
�

C
age C

B
B

-infested 
berries w

ith and w
ithout 

predatorsFood bait

S
leeve cage

P
redator beetle eating C

B
B

 larva



C
an w

e attract and 
propagate predators on the 
farm

?
�

B
reeding station studies 

using attractants

CBB predators

S
tations hang in trees



Current research projects:
•

N
atural enem

y surveys and bioassays w
ith 

predatory thrips, bugs, and m
ites, and w

asp 
parasitoids.

P
h

y
m

a
s
t
ic

h
u

s
x
y
le

b
o

r
i, a 

candidate for biocontrol 
of CBB already present 
in m

acadam
ia nut 

orchards
N

ym
ph and adult of unidentified 

bug predator of CBB larvae

K
a

r
n

y
o

t
h

r
ip

s
fla

v
ip

e
s, a 

know
n predator of CBB 

occasionally found in Haw
aii

M
ite predator of CBB 

larvae (play video)

Photo credits (excepting K
a

r
n

y
o

t
h

r
ip

s: M
ichael Sthreshley

Robert G. Hollingsw
orth 



CBB in fallen coffee berries



N
E

M
A

TO
D

E
S

•
Insect-parasitic N

em
atodes

–
O

ngoing:  native strains of 
H

eterorhabditis
indica

and 
S

teinernem
a

feltiae
against 

C
B

B
 in fallen cherries 

M
anton et al., 2012



Robert G. Hollingsw
orth, Research Entom

ologist
Research Team

: John Ross, M
ichael Sthreshley, Austin Bloch

Current research projects:
•

Fate of CBB in coffee berries on the ground as 
affected by ground cover, environm

ental 
factors, and insect-killing nem

atodes.

S
t
e

in
e

r
n

e
m

a

c
a

r
p

o
c
a

p
s
a

e, an insect-
killing nem

atode species 
w

ith a possible role for 
controlling CBB in fallen 
berries

John Ross and Bob N
elson, setting up test w

ith infested berries. 
Berries w

ere placed on dry ground or in St. Augustine grass. 
Each w

eek for ten w
eeks, sub-sam

ples w
ere collected, taken 

back to the laboratory and dissected.



Results from
 Bare vs. Groundcover

Low
 elevation (less m

oisture)

20 ---9
12-N

ov
18-N

ov
25-N

ov
2-Dec

8-Dec
16-Dec

SU
BTOTAL

Avg. Beetles/Berry
TOTALS

22 ---0
28 -144

37 ---35
76 -109

35 ---60
218 ---357

3.6 ---6.0
322 ---366

Bare
16 ---8

7 ---1
0 ---9

3 ---0
27 --44

9 ---0
62 ---62

1.0 ---1.0
181 ---205

Grass
21 ---0

12 ---0
2 ---0

18 ---0
47 --53

16 ---15
116 ---68

1.9 ---1.1
191 ---72

Bare
0 ---0

0 ---0
3 ---2

4 ---0
29 --51

0 ---0
30 ---53

0.5 ---1.0
80 ---175

Grass

Bob N
elson's Farm

N
um

ber of Adult Fem
ales ---im

m
atures per 10 berries

Set up O
ctober 8, 2015

Adult Beetles
15-O

ct
23-O

ct
29-O

ct
4-N

ov
SU

BTOTAL
Avg. Beetles/Berr

Plot 1
Bare

15 ---3
39 ---0

24 ---6
26 ---0

104 ---9
2.6 ---0.2

Plot 2
Grass

74 ---60
11 ---47

27 ---32
7 ---4

119 ---143
3.0 ---3.6

Plot 3
Bare

15 ---1
20 ---3

13 ---0
27 ---0

75 ---4
1.9 ---0.1

Plot 4
Grass

40 ---115
7 ---3

2 ---2
1 ---2

50 ---122
1.3 ---3.1

6 of 10 "rotten"

Avg. Beetles/Berry

N
ote: There w

as alm
ost N

O
 reproduction the first four w

eeks on bare soil!  
Counts of im

m
atures counts w

ere m
uch higher over the follow

ing six w
eeks in 

berries on bare soil, and m
uch low

er for berries w
ithin ground cover.
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Robert G. Hollingsw
orth, Research Entom

ologist
Research Team

: John Ross, M
ichael Sthreshley, Austin Bloch

Current research projects:
•

U
sing repellents and surfactants to enhance 

control by Beauveria
and pyronyl(in 

collaboration w
ith Luis Aristizabal)

Artificially infesting coffee to test 
duration of repellency

Adult beetles are exposed to Beauveria w
hen they 

are on the m
ove and before they bore dow

n into the 
seed. Possibly surfactants and repellents w

ill increase 
infection by Beauveria or death by pyronylif these 
cause beetles to briefly leave the berries. M

ichael is 
counting the num

ber of beetles exiting berries in 
response to sprays (upper right).



O
ptim

ization of Beauveria
bassiana

pesticide sprays

P
hotos by S. W

raight



Persistence &
 Efficacy of B. b

a
s
s
ia

n
a

 G
H

A

•
Potential for using the com

m
ercially 

available B
. b

a
s
s
ia

n
a

 GHA strain as a 
control m

ethod for CBB in Haw
aii

•
Goal: to optim

ize effectiveness and 
econom

ics for farm
ers

•
Determ

ine how
 tim

ing and frequency 
of com

m
ercial B

e
a

u
v
e

r
ia

applications 
effect persistence and efficacy

•
Suppression sprays

•
Strip pick

•
Com

pare seasons
•

Effect on quality/harvest



Assessing efficacy of early-season spray 
applications of B

eauveria
bassiana

against 
coffee berry borer at low

 and high elevation.

S
tephen W

raight, Tracie M
atsum

oto, Lisa K
eith (U

S
D

A
-A

R
S

)
S

andra G
alaini-W

raight (U
niversity of H

aw
aii, M

anoa)
Louela

C
astrillo

(C
ornell U

niversity)



G
enetic

and m
orphological 

characterization and virulence 
bioassays of B

eauveria
bassiana

isolates from
 coffee berry borer.

×

×

G
H

A

Feral
×

Louela
C

astrillo
(C

ornell U
niversity)

S
tephen W

raight, R
ebecca H

ow
es, Tracie M

atsum
oto, 

Lisa K
eith (U

S
D

A-A
R

S
)

S
andra G

alaini-W
raight (U

niversity of H
aw

aii, M
anoa)

P
recise assessm

ents of activity of 
naturally-occurring vs. 

com
m

ercially-available B
eauveria.



Response: log(spores)
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Prediction M
odel:

Factors Affecting Persistence &
 Rate of Infestation

(w
/Dr. N

ick M
anoukis)



How
 do w

e bring the field 
research/data together?
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Area-W
ide Field Data

•
Data being collected for 8 
m

anaged farm
s, 2 unm

anaged 
and 2 feral sites in Kona

•
Visit each site every tw

o w
eeks

•
Checking:
–

CBB infestation level (in field, plus 
dissection)

–
Trap catch

–
Plant phenology

–
W

eather
–

M
anagem

ent
N

ick M
anoukis

U
SDA-ARS



Robert G. Hollingsw
orth, Research Entom

ologist
Research Team

: John Ross, M
ichael Sthreshley, Austin Bloch

Current research projects:
•

Area-w
ide study of CBB population grow

th and m
ovem

ent 
in the Kona District (trap counts, scouting and berry 
dissections) in relation to tem

perature, rainfall, hum
idity, 

solar intensity, crop phenology, control m
easures and 

harvesting
(in collaboration w

ith N
icholas M

anoukis and 
Luis Aristizabal.)

Austin, N
ick and Thom

as M
angine setting  up 

m
onitoring equipm

ent 

Austin, Luis and M
ichael taking 

a break after setting up a trial.



D
etecting C

offee P
atches in H

aw
aii

M
ethod generated using W

orldView
-2 data (2012). Currently running on 

W
orldView

-3 data (2016) in collaboration w
ith C. Potter and V. Genovese,

Airborne Science Program
, N

ASA-Am
es Research Center

N
ick M

anoukis
U

SDA-ARS



M
onitoring: M

aps
2016-03-28

2016-07-08



Initial Data: Trap Catch (2016)



M
ethods to ensure Haw

aii continues 
to produce high quality coffee



O
dors from

 CBB dam
aged coffee

•
Dam

aged &
 undam

aged coffee 
analyzed from

 3 farm
s

–
Green unground

coffee (com
plete)

–
Roasted ground coffee (ongoing)

•
O

dors sam
pled &

 identified  
using headspace autosam

pler
&

 GC/M
S 

M
atthew

Siderhurst
M

arisa 
W

all

Exam
ple GC/M

S trace

Headspace autosam
plerGC/M

S



•
Eight com

pounds used as dam
age indicators

–
Displayed using principle com

ponent analysis

•
CBB dam

age to green beans readily detectable
–

Sam
ples w

ith 20%
 CBB dam

age indistinguishable 
from

 undam
aged green unground

coffee
–

Strong betw
een farm

 variation w
as observed

O
dors from

 CBB dam
aged coffeeU

ndam
aged 

U
ndam

aged 
U

ndam
aged 

U
ndam

aged 

Heavily 
dam

aged 
Slightly 
dam

aged 
50%

 slightly 
dam

aged 
20%

 slightly 
dam

aged 



M
ahalo to

P
roposal Title: O

ptim
ization of CBB control m

ethods 
in m

echanically harvested coffee operations in H
aw

aii

A
R

S D
K

I P
B

A
R

C

U
H

M
 

CTA
H

R

Tracie M
atsum

oto
N

icholas M
anoukis

K
im

o Falconer
A

ndrea K
aw

abata
Stuart N

akam
oto



G
oals of P

roposal
▪Provide first hand observation on how

 
CBB is dealt w

ith in large scale 
m

echanically harvested fields (trip to 
Brazil)
▪To establish m

eaningful collaborative 
research projects w

ith national and 
international expertise in CBB control ie. 
D

r. P
ablo B

enavides M
achado, CBB 

Entom
ologist w

ith Cenicafé, Colom
bia



D
r. Pablo M

achado Benavides visits H
aw

aii coffee 
grow

ers in O
ctober 2015

▪D
r. Pablo Benevides

M
achado is in charge 

ofthe
D

epartm
entof Entom

ology
at 

Cenicafe, the
Research

Branch
of the

Coffee
G

row
ersFederation. 

▪H
is

departm
entis

responsible
forthe

design
and adoption

of the
IPM

 strategies
on

Coffee
Pests

forColom
bia.

▪The
results

of his
research

are transferred
to the

Coffee
G

row
ers

Federation
Extension

Service, w
hich

passes
the

inform
ation

to 540,000 coffee
grow

ers
in 

Colom
bia



D
r. P

ablo M
achado 

B
enavides visit to O

ahu

U
niversity of H

aw
aii at 

M
anoa

H
aw

aii A
griculture 

Research Center w
ith D

r. 
Chifum

iN
agai

W
aialua Coffee w

ith D
erek 

Lanter

H
aw

aii D
epartm

ent of 
A

griculture



D
r. P

ablo M
achado B

enavides visit to K
auai



D
r. P

ablo M
achado B

enavides visit to K
ona



D
r. P

ablo M
achado B

enavides visit to K
ona



D
r. P

ablo M
achado B

enavides visit to K
a`u



B
razil Coffee



H
osts/Interpreters

PascoalD
’A

ndréa
Fernando A

ugusto 
V

icentini
W

ataru
M

ori

H
aw

aii G
roup

K
auai –

Jon Ching
Kona –

Tom
 G

reenw
ell

M
aui –

K
im

o Falconer
O

ahu -D
erek Lanter

R
esearcher/Extension
A

ndrea K
aw

abata
Stuart N

akam
oto

Tracie M
atsum

oto



R
esearch Institutions

IA
C

Instituo
A

gronôm
ico

de Cam
pinas

EPA
M

IG
U

niversity of Lavras
Inovocafe

Farm
s/P

rocessing
Fazenda

Tozan
Fazenda

Cam
po Verde

M
onte A

legre
Fazenda

Passeio
N

KG
 Fazenda

D
alagoa

Ipanem
a Coffees Farm

Equipm
ent

Pinhalense
Colom

bo
Expocafe

385 km
 = 240 m

i



D
r Júlio César de Souza 

CB
B

 Expert, Epam
ig –

Lavras



Field M
onitoring



Field Sanitation



Instituto
A

gronôm
ico

de Cam
pinas

D
eveloped the 

original coffee 
varieties for Brazil
•

Bourbon
•

M
undo

N
ovo

Catuai

D
eveloping new

 
varieties
•

Icatu
–

rust
•

O
bata-Tupi–rust

•
A

poata
–

nem
atode 



D
r. H

erculano
Penna

M
edina Filho, B

reeder
IA

C Cafe

D
r. Carlos H

enrique S. de Carvalho, 
B

reeder, EM
B

R
A

PA



D
r. Luiz Carlos Fazuoli, Breeder/G

eneticist
D

r. Roberto A
ntonio Thom

aziello, A
griculture 

Engineer/Extension



D
r. M

ario Lucio V
ilela

de Resende, D
r. A

ntonio N
azareno

G
uilaraes

M
endes, D

r. Julio Cesar de Souza
U

niversidade
Federal D

e Lavras



Coffee Leaf R
ust

H
e

m
ile

ia
v

a
s
t
a

t
rix

M
ost im

portant disease 
in coffee 

causes defoliation of 
the coffee tree



Coffee Leaf R
ust

H
e

m
ile

ia
v

a
s
t
a

t
rix

Field not sprayed w
ith 

fungicide



N
ew

 Potential Pest

Coffee Leafm
iner

L
e

u
c

o
p

t
e

ra
c

o
ffe

e
lla

2
ndm

ost im
portant 

pest of coffee (after 
Broca/CBB)

causes defoliation of 
the coffee tree



Take H
om

e Lessons

G
e
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Coffee G
erm

plasm
 in H

aw
aii



U
.S. N

ational P
lant 

G
erm

plasm
 System

H
aw

aii and Puerto Rico 
are the only tw

o places 
in the U

.S. w
ith 

significant coffee 
production

Puerto Rico currently 
has both CBB and 
Coffee Leaf Rust



A
dvantages of Coffee G

erm
plasm

 
being assigned to H

aw
aii

▪Provides stable funding to:
▪Collect, conserve, evaluate and distribute new

 
coffee disease-free germ

plasm
 to H

aw
aii coffee 

grow
ers 

▪Breed and evaluate new
 m

aterial for disease 
resistance (ie. Coffee leaf rust, nem

atodes, leaf 
m

inor etc) w
hile m

aintaining high quality of coffee 
for cupping

▪Conduct research w
ith H

A
RC, U

H
M

 CTA
H

R and 
other agencies to address industry needs



N
E

M
A

TO
D

E
S

•
P

lant-parasitic N
em

atodes
–

N
ew

 project:  coffee cherry pulp for 
im

proving soil health and reducing 
dam

age by root-knot nem
atodes, 

M
eloidogyne

konaensis





A
cknow

ledgem
ents

Collaborators
H

aw
aii Coffee G

row
ers

H
A

RC
H

D
O

A
SH

A
C

U
H

M
 CTA

H
R

U
SD

A
 A

RS/Cornell

Funding Provided by


