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Native to Africa, the coffee berry borer, Hypothenemus hampei
(Ferrari) (Coleoptersy Cussationidae: ‘Gewiytinae), has gradusay in-
‘ . Adl
rvae
and adults consume the seeds, resulting in drastic reductions in yields
and quality, negatively affecting the income of approximately 20 mil-
lion coffec-growing families (~100 million people) in ~80 countries,
with losses surpassing more than $500 million annually (Vega et al
2015).

It has becomm be
nity could greatly BERCit rom Ravgll access

literature related to the insect, Such an information source would allow
scientists o find out what research arcas have been explored throughout
the many coffee berry borer-infested countries afier more than 100 years
of rescarch on the topic. It could also help to direct lead future resear
¢fforts into novel areas icgand | sﬁaﬁr
thoroughly investigate ; Y
The first coffec berry borer biblidgraphy w. published

Friederichs (1925b) and includes 108 referer jes. Fyuir additional bibli-
ographies (IICA 1963, 1964, (973, 'f)r jm‘ W and
257 references, respectively, Tne present biuliog: phy mcluaes 1,865
peer and nonpeer reviewed papers fcxcludinr;hcs;:). The references
are in five predominant lang ﬂei: A i'}ﬁf,pucsc,
Dutch, and French. Twelve da. ey e ;:d r:o_;_..c S vefer-
ences (AGRICOLA, AGRIS, BIOSIS Previews, Biological Abstracts,
CAB Al s, Food Scncerand Teehnology Absiscts. Google
Scholar, J.«i' N 'J (of } fic ) W HliF 1} fgﬁ
Studies Worldwiae, and Zoologicar Recor p%uﬁd'réds of references

not captured by the databases were included after consulting our coffec
berry borer literature collections.
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cconomic losses by this devastating insect pest,
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m Coffee crops are grown in Tropical and Sub-Tropical areas

Two commercial species:

Coffea arabica. planted between 3300 to 6600 ft elevation,
~ 60 % world's production & >95% in Latin America

Coffea canefora (robusta): Planted low attitude < 3300 ft
~40% world's production & 80% in Africa



http://en.wikipedia.org/wiki/File:Carte_Coffea_robusta_arabic.png
http://en.wikipedia.org/wiki/File:Carte_Coffea_robusta_arabic.png
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World Coffee Production, 2013-2014

Coffee Producers
Million Tons (2013.2014)

w o O
[ ] c1ec0s
Bl o~ dan0s

Woeld Total 9.0

Coffee Consumers
Milhon Tons (2013.2014)
w0l

B o wo0s
B o~ b oS

Woeld Totak 8.7

v

Production is estimated at 152.7 million bags (132 Ib/bag) (USDA
2015)
The coffee market is about US$ 70 billion a year

More than 400 billion cups of coffee consumed per year



Background:
Generates 2.5 million jobs
Over 566,230 coffee growers’ families.

Coffee crops:
Extension 2,230,000 acres.

Planted in the middle of high mountains from
3,300 to 6,600 ft elevation.

Temperatures about 65 to 75°F.

Production is + 13 million bags (132 Ib/bag) a
year.

-&._(\

Coffee haiﬁr

economy for over 1



http://upload.wikimedia.org/wikipedia/commons/1/1b/Cafe_Quimbaya_2005-08-27.jpg
http://upload.wikimedia.org/wikipedia/commons/1/1b/Cafe_Quimbaya_2005-08-27.jpg

Coffee Berry Borer Infestation (20) in
Colombia
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Hypothenemus hampei (Ferrari).

(Coleoptera: Curculionidae: Scolytidae).
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Symptoms

The female attacks developing coffee berries
(from 8 to 32 weeks).

Crops losses can be severe, ranging from 50 -
100% of berries.

Infestations > 5% can cause crops losses in
weight, quality, and price.

When green berries (< 90 days old) are attacked by
CBB, can fall prematurely.

(Le Pelley 1968; Moore & Prior 1988; & Baker 1999).




Infestation levels

Colombia and Mexico - 60%
Jamaica 75%

Malaysia 50-90%

Uganda and Cote d'Ivoire 80%

Tanzania 90%

HGWCli i 64. 5 o/O (recent Ka'u figure)

(Vega et al. 2015)
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Biology and Life Cycle of the CBB

The female lays 30 - 120 eggs.
Average 74 eggs.
Development from egg to adult

( 25 to 60 days ). 6 -

Time development (days):

at 81°F
Eggs 4 Ad_‘{!;r.,

5 ~ g Ay
LC(r‘VGe 15 - '0 Labehe

&:._"“__‘ ..i”
Pre-pupae 2 _ :
o\ A a o
Pupae 7 ‘o q

Total life cycle:
28 to 34 days

(Barrera 1884 & Sponangel 1994).



-

Example:
In Colombia: January & March; August & September
Harvest: October & December; May & June

Kona -Hawaii: February & April
Harvest: September & December

From flower to mature
fruit: 32 weeks (8 months).

CBB attacks berries over 60
days old.



Coffee Berry Development
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How long does the CBB

8y ——— P — —"’W"""“r"--*r:-:-—
wait for egg laying? Bl | P
: na | s i
W E : :
Berry's Age Days A) B DR TS
Days-(weeks) Dry weight 08 i Q T | E
e .- 155
60 91 10.9 A o C e
02 : £ :
90 70 14.6 PR SRR T
120 12 20.0
150 5 26.7
210 5 32.2
240 4 33.1

(Ruiz , 1996)




Ory Season




LOwWer reproducrvion o1

- Prolonged rains BB population

“Lower CBB pupulu'fimg‘d berries
“.O»

= o

Higher decomposition of dropped berries

Higher mortality of CBE




E2)

- —
Agronomic Cultural Biological Chemical
Management Control Control Control

_

Information needed
on the farm




Agronomic
Management

e  Annual production of coffee
. Coffee varieties adapted
. Renew the coffee by cycles

* Agronomic practices

Curva de
produccién

Frumedln anual

Dismilnucian
de producclin X

. :.".:4: ' a2 e
" Weeds control = il
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~ Fertilization: . ™

-~ Pruning-. .~
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Goals:

* Cut the reproduction (life cycle ) of CBB

« Manual remove of all berries: green, ripe, over-ripe, raisins
(tree & ground)

 Prevent fruits dropping to the ground



Cultural C ,";“r'ol

Har'ves'rmg

Appropriate (mature bermes over-ripe, r'cusm'l
Efficient (< 10 berries/tree) .

Rigorous (supervision)

: - o ¥
Prevent fruits from dropping"fo the ground = = s

80% CBB pop s Al
-, An mfes'red r'lpe ber'r'y
has one seed bad-.and
The another good

AP

25 =150
aclultoes




I Harvesting

\
Colombian Situation Before CBB (19288

Manually Collected ripe and over ripe bclar'r'i_es

NG

— -

only at harvest time
Work: owner-farmers or contracted pickers
Nobody cared about dry-berries

About 5 to 10% of berries were not picked!




Colombia
w. W}‘.{} 4

Latin America




Harvesting

Colombian Situation

3 to 5 Harvests

"Recollection of the over-ripe + raisin” was not
done




Harvesting

Colombian Situation

"""""""""""""""""""""""""""" AFTER1998 / \

5 to 7 Harvests 1

6 to 9 Harvests

Apr May Jun Jul Aug Sep Oct

“Sanitation” = Recollection of the over-

ADDITIONAL Frequently ripe + raisin after harvest season.

recollection Re-Re:
Repase It is mandatory




Number of CBB on fruit
developmental stages

Green Pre-Ripe Ripe Over-Ripe Raisin

Green Pre-Ripe HRipe BEOQver-Ripe MRaisin
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\ ". | 50 permanent Sﬂlff (+ 400 con‘rradUal plckers) 2

275 acres cultivar Caturra:

a (including 25 z0queo).

\ : Density: 2664 trees per acre
Production cycles: 5 years
e Coffee is exposed to sun in order to increase production
P Elevation: 5200 f’r Temperature: 66°F Precupnfahon 87 in
o ‘ '1\ ﬁ“ ,




Applications of Insecticides and Beauveria bassiana.
at "La Virginia” Farm




ss of Cultural Control

20 A
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2002

2003

2004

(Bustillo et al. 1998; Aristizabal et al. 2012).

# Berries

> 10 = Bad
5 to 10 = OK
< 5 = good

80% CBB population

285 =150
aclultoes



Monitoring Cultural Control for CBB
Management in “La Esperanza” Farm

Elevation: 4760 ft; Temperature: 68 °F
Precipitation: 79 in

No. berries left per tree
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Months 2003 - 2004

¥ CBB in field -~ CBB on perchament coffee

“La Esperanza” small coffee farm, Quimbaya, Colombia (Aristizdbal et al. 2011);




Cost of Coffee Production & CBB (%)
"La Esperanza” farm

Production:
223 11160 Ibs 2003

.
1‘\\‘ 10,362 Ibs 2004

Frequent harvest
(every 15-20 days)
73 Parchment coffee

1.5% CBB damage
(Aristizabal et al. 2011)

M Harvesting B Fertilization W Administration
CBB Sanitation m Weed control m Others labors



Guadalupe (B) 99 acres
,_ Los Alpes (C‘)' "_’49 acres

s s e
R
DTTLR

Y o R e O AT
S ERERAN - 24
TR L SN "

Temper'a’rure 74.3 °F
Rela’rlve humidity 807%

w<. Precupl’ra‘ruon 72.in



N° Berries /tree

60
50
40
30

Efficiency of Manual Coffee Harvest

mFinca A BFincaB BFincaC

om Risaralda, Caldas, Colombia
(Trujillo & Aristizdbal 2004)

J/03 J/03 A/03 S/03 ©O/03 N/03 D/03 E/O4 F/04 M/04 A/04 M/04 J/04 J/04 A/04 S/04 O/04

Field Infestation by CBB (Farms A, B, & C)

:

Insecticide

!

Beauveria
bassiana

Ji03 JIO3 A3 S/03 O3 N3 D3 EN4 FO4 MO4 A4 MO4 J04 JI04 A4 S04 O/04

Months/year



Infestation of Parchment Coffee

—o—FInca A Nnca B NC3

FarmsA, &C —

PN

J/03 J/03 A/03 S/03 O/03 N/03 D/03 E/04 F/04 M/04 A/04 M/04 J/04 J/04 A/O4 S/04 O/04

(Trujillo & Aristizabal 2004) Months/year

513 coffee growers in Caldas, Colombia:
51% reported CBB damage (>2.5%)
23% reported (>5% damage) despite 62% applied insecticides

(Aristizabal et al. 2006)




Cost of coffee production & CBB (%)

Monitoring
Applications

B. bassiana
Insecticides

Sanitation

Post-Harvest

16

B Harvest Fertilizers H CBB Post -Harvest

B Administration m New planting Weeds Others

7-87% of total cost production
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Cost of Cultural Control

100

40334 |bs
80 - : L

60 -

Harvest
10 insurance __
20 % . ““‘ :

X
)
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=9

s ]
| [esaz] =
Inter harvest Main Harvest
Coffee sold: $ 1,183 k $ 9,659 k
Cost coffee: $ 780k $ 3,529 k
Profit or loss: $ 402 k $ 6,129 k

“6uadualito” farm, Balboa, Colombia, 2000.
(1.00 US $ = $2.000 Colombian pesos).




"Guamalito” farm. 2000

AN
/ \/\ CBB % Infestation before & after Re Re

77
/4

T T T T T T T T T
26-Jan 26-Feb 26-Mar 26-Apr 26-May 26-Jun 26-Jul 26-Aug 26-5ep 26-0ct 26-Nowv

CBB Infest Before CBB Infest After CBB Parchment

Efficiency of harvest. # of dry berries left
after harvest

m Number dry Berries

(Aristizabal et al. 2002).




Super'vison of Coffee Harvest

Collc‘r Just rﬁfap
- oVef‘_ﬁpe sz‘dry

.
k.,




No health risk
No equipment required
Coffee collected may be sold

($)




; What is cost/benefit of
frequen’r and efficient

Z harvesting under Hawaiian
‘43 conditions?




New Harvesting Alternatives

Vacuum berries from
ground

\ S
"‘ l"' LW




RECMAX-43 This is a back equipment for collect
berries from the ground. It has two stroke engine, and
it is practical, light, and efficient.
www.cosechemos.com



http://www.cosechemos.com/
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Harvesting

control CBB?




Prevent CBB escape
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Using Traps During Post-Harvest




Post-harvest Control

CBB captured in the hopper

Plastic lip smeared with grease in the tank and the pit to trap insects.
(Aristizabal et al., 2002; Salazar et al., 2003).




. Post -ﬁdrvest con‘r'r"a’f’

Prevent CBB escape

,;' | z ~n§f« s v
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o

Sanitatidn

Remove of all berries from the cof

Frequency (one or two)times)
What kind of berries? All berries __ i
(infested and non-=infested green berrié&&g, over-ripe,
and raisins) :

J s ¥
When? - -
At end of harvest season and before pruning
Prevent fruits dropping to the ground

Collect berries from ground
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Pruning

RGJUVZHGTC coffee lot "Villa Holguin" farm, Montenegro, Quindio, Colombia

after 6 years of harvest.

B. bassiana applied.

Trap trees left in lot.
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Recollection of coffee
on 1-"‘ap 'h"ees. Control B. bassiana
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(Arlstlzabal et ai., 2002)



or pruning in Hawaii

What kind is conducted?

Kona Style system.
The Beaumont-Fukunaga system.
Mechanical hedged & Topped system.

How does pruning affect
the CBB?

If pruning stimulates movement
of CBB, how do we prevent re-
infestation in the coffee farm?

(Bittenbender & Smith 2008).




By late af‘rer'noon and after 11 hours of work: men,

women and children leave the field. Tired, their faces
burnt, sweat-drenched bodies and a lump on their shoulders
is the trophy won after the long day.

when you dr'mk a cup of coffee J“s‘~ ﬂ“"k

abouf those people s
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