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Advances on the
outbreeding biology:of CBB

September 1988 Tumaco Lo g1 o= o o A 3 : el e
May 1989: Ancuya g _\ Y25 J v d : natural conditions
October 1989: La Plata v : !
March 1990:Ansermanuevo o Beorory

June 1990: Vegachi ) B mattiple
July 1990: Paez 7 - Sl J infestations
September 1990: Pradera o ] ; : ! B iy cata atefnal line
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1991: Coffee Central Region } pebmerphins 5 o mtipte progenies
C in field conditions
—

These results indicate out-crossing events in natural conditions in
Colombia and would allow the use of a genetic control approach




MEIOSIS IN THE CBB EVALUATED BY MEANS

OF CYTOLOGICAL ANALYSIS:

Meiosis in CBB males indicates no visible recombination and the presence of
every stage of the Meiosis Il. These results.are.controyersial from what was
previously reported

Metafase 1

m - -

Equational Division Interkinesis

M m pewtse 2

¢ Spermatogenesi Anafase 2
s

\ SS—

Brun et al., model, 1995
Berrio & Benavides, model, 2008

Dispersal of Hypothenemus hampei
During Coffee Plant Renovatien

2 Castafio et al. 2002
Mean coffee berries per site (0,5m°) and CBB.infestation, according to the ripe stage of the
coffee berries during coffee plantsrenovation
Coffee berry Totalcoffee Infested coffee CBB Infestation level
stag berries berries

Unriped. 5388a 105a

Riped 403b 447b

overripped 193b 3 404c¢
#iean followed by different letters indicates statistica difference under a 5% Tukey comparison Test

Mean CBB individuals per berry per site (0,5m‘) at different coffee berry ripeness during the
renovation of coffee plantations
CBB individuals

Coffee berry Eggs Larvae Pupae
stage

Unriped
Riped

Overripped 1%

* Mz y diferent eters indcat

the Ground Over the CBB Levels in the Trees
g
; TREATMENTS

T1: 1infested coffee berry on the ground (TTO 1)
T2: 5 infested coffee berry on the ground (TTO 5)
T3: 10 infested coffee berry on the ground (TTO 10)
T4: 15 infested coffee berry on the ground (TTO 15)
T5: 20 infested coffee berry on the ground (TTO 20)
TO: Control (TTO 0)

15 replications per treatment

LOCATION

Paraguaicito, Quindio, 1218 m.as.!
Naranjal, Caldas, 1381 m.a.s.|.

La Bella, Quindio, 1470 m.a.s.|

Santacruz, Risaralda, 1700 m.a.s.|.

CBB trapped every 10 days using sticky
traps

CBB infestation level and total number of
infested coffee berries every 30 days

Impact of The CBB Infested Coffee Berries on

The Reproductive Tract of
Hypothenemus hampei

ID Rubio, AE Bustillo, LF Vallejo, JR Ac

Dispersal of Hypothenemus hampei
During Coffee Plant Renovation

CBB individuals into coffee berries on the. Caseliig gt al. 2002

ground after coffee plantsenovation

0 100 120 140 160
Days after coffee plant renovation

BAllve CBB fam 1 B Alive CBB. fam 2

DiDead CBB farm 1 ODead CBB farm 2|

Mean adult CBB trapped per site

—
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Oy after coffee plant renovalion

——(acaana Bevbara|

2'575,667 y
3'617,000 CBB adults
trapped per hectare

total C8 trapped per site

Total mean CBB infested berries per tree
during a six month period in four locations
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MORTALITY %

Alcohol traps to monitor CBB in the
field: Ethological appreach
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Total adult CBB trapped and tree infestation level

Contribution of Cultural, Chemical and
Biological Approaches in the Control off CBB

CBB LEVEL IN THE FIELD

To:Control (traditional
harvest)

T1:Cultural control
Chemical control
altural

Ta:Cultural + B. bassiana

Ts:Cultural + Chemical +
B. bassiana

IPM approaches: Biological con

Beauveria bassiana

STRAINS AND MIXES

Alcohol traps to monitor CBB in the
field: Ethological approach

CBB infestation level in trees containing traps at two
positions: 1.5m and 0.40m and CBB infestation level in
the experimental plot

Mean CBB trapped in alcohol hand-made traps
the trees : 1.5m (A) and 0.40m (B) throughout a

Molecular technigues to develop CBB marke
in advancing biology, genetics and ecolog

BB populations

Locatians

Generation F3
Aelle2  Alelle3  Alellel Alelle 2

bl =

y m Genotyping
techniges.
e PASA
RT-PCR
sscP
el 1

There are eight molecular markers being used in addressing biological and
genetic issues of the coffee berry borer, and two being developed to

EXPERIMENT Il
Bastidas et al. 2007

ceB Monaluy th eld h
ana

espureslbranch)

address dispersal patterns in the field

Biological Control

EXPERIMENT |
Cardenas et al. 2007

CBB Mortality in the field by B
bassiana (2 x 107 espores/branch)

CBB Mortality
TFY g
B%c 36
39
Commercial control (on rice)
Pure spores

Cortrdl within the pict
Cantrol ouside the plot

EXPERIMENT Ill Bernal et al. 1999

30% mortality of adult CBB from infested coffee berries on the ground




Biological Control Biological Control

Parasitoids as a CBB control strategy. Genetic Variability and Biological Performance of: Prorops
nasuta in samples collected'in Colombia

mpe Biological performance

Number of released individu eld in Colormbia = = s e
noderis

Municipality, ep 2000

Antioguia
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Oct 1999 - Sep 2000 Bochalema

916.925
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LK E 200000 ot b wew T Molecular
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Gran Total
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Biological Control

Collecting parasitized

CBB infested coffee,

Correspondence benies
analysis

Ensure the
establishment of
the parasitoids in

; i G L | the field: Prorops
t 1990: 300 granes, 50 acults, Aouy | .
/ ¥:1996; 4200 aclultos, Chinchifl - - - ] 7. e nasuta
H L

Maldonado C, Benavides P 2007

Biological Control Chemical Control

) Native Predators Biorational insecticides for the Control.of
(Cot. uouiidae) Coffee Berry Borer in Colombia

Main: characteristics ofi biorational insecticides

Two native predator
species with potential as Crematogaster sp
CBB control strategy (Hym: Forriiges)

NEXT: Biology aspects Lethal effect Low levels w environmental
under low dosis of toxicity impact

Vera L, Gil Z, Benavides P 2007




C .« Corieaté 2000

Chemical Control
Mean CBB Mortality in Field Conditions

Treatment ality days after sprayin

No. Code 3

ENTBIO 1 985 A 97.1A
ENTBIO 2 61.0B 54.0B

1
2
3 ENTBIO 3 98.2 A 98.6 A
4 ENTBIO 4 66.6 B 69.4 B
5
6

ENTBIO 5 6.4C 13.0D 78D
Control 13C 154 E 1.44D

Villalba D. 2007

Traits of interest in Colombian
: Coffee breeding

Coffee Berry
Borer control

Resistance to

Colletotrichum kahawae Resistance to Coffee Rust

Coffee Berry Borer resistance
CBB Gene Expression to Antibiosis
Compounds from coffee seeds

Treatments

35% oviposition
Reduction

Total eggs laid

Corvohidrates metabolism |
Protein
metabolism

Trasnport
mechanism

Protein
destination
catluar

p Sructure

B celuiar’  Transcriptin

deveiopment

£IPHE - Corveaé 2000

Chemical Control '
Efficacy of the ENTBIO 6 Insecticide for the
control of CBB

Treatment

Code. 1

PROYECTIONS
ENTBIOG-500°  90.43 A

Dosis
ENIE o O Residual effect
T 5476 Commercial Plots
Residues
ENTBIOG-2.000 9 8859 BC 9356 AB i
Side effects

ENTBIO6 - 2.500 99.80A  97.00A 59 AB
ENTBIO6 - 4.000 95, 96.81
7 Lorsban 4 EC 6. 97.94A 87.95AB

Control 8 342D  140C 252D

*Dosis: coha Villalba D, Yandar S 2007

£IPHE - Corveaé 2000

Coffee Berry Borer resistance

Genomic Strategies To Detect Genes Involved In Resistance To
The Coffee Berry Borer Hypothenemus hampei

Evaluation of resistant sources in Coffea
=900 accessions were field evaluated.

Seven wild accessions of Coffea liberica
and C. arabica showed antibiosis against
the insect (Decreased fecundity 27% -
35% vs. control).

Similar results have been obtained using
artificial diets developed by CENICAFE.

FISH on CBB chromosomes indicating the presence 'of
Mannanase in H. hampei and it is.absence in H. ebscurus




beteins with differential expression . :
C. liberica and C.parabica Farm Management

- Biological Cultural Control,
P ———— Control Re-Re, Coffee
athogen and insects .
¢ (B: bassiana, Process

parasitoids)

Tyrosine aminot

Glycoside hydro

IPM|Coffee
Insect-Pests

Candidate genes

rabi caturra

[SHETICE!
Corlirol,
e :zno_loglcal
a Coriiro)

ibitor 13, Kunitz legume

Genetical
Contro|

Agricultural Approaches
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