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Farmer Participatory Research With Coffee 

Growers in Colombia 

Farmer Participatory Research (FPR) is a methodology 

involving farmers, extension technicians, and scientists in 

order to generete, adapt, validate, and tranfer technologies 

that are in line with socioeconomic and agroecological 

conditions encountered by farmers. 

ñLearning by doingò 
  (Bentley et al. 2002; Aristizábal  et al. 2002, 2004, 2011). 



The Coffee Berry Borer Hypothenemus hampei 

(Coleoptera: Curculionidae: Scolytinae) 



Chemical Control 

IPM  

Cultural Control  Biological Control 

Information needed on 

the farm  

Agronomic 

Management  



Agronomic 

Management 
. Coffee varieties adapted 

. Renew the coffee by cycles 

Å Agronomic practices  

LOT 1 
LOT 2 

LOT 3 

LOT 4 LOT 5 

LOT 6 

Annual production of coffee 

Division of the farm  



Cultural Control  

 

. Periodic harvesting, Appropriate , 

Efficient , and Rigorous  

. Repase: Re-Re. 

. Prevent fruits  from dropping to the 

ground. 
80% CBB population 



Harvesting 

Colombian Situation Before CBB (1988): 

Collection of coffee only at harvest time. 

Manual collection of ripe and over ripe berries. 

By owner-farmers or contracted pickers. 

Nobody cared about dry-berries. 

About 5 to 10% of production was lost in large 

farms (berries on trees and the ground).   
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Effectiveness of Collection Efforts, 
Cultural Control on òLa Virginiaó Farm  
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More that 10 
coffee berries : Bad 
collection  

Between 5 and 10 : 
regular collection  

Less than 5 berries: 
excellent collection  

(Aristizábal et al. 2012). 
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Finca A Finca B Finca C

Efficiency of Manual Recollection Coffee effort  

Tree large coffee farms from Risaralda, Caldas, Colombia. 

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

(Trujillo & Aristizábal 2004).  
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Infestation of Parchment Coffee   

Data from ñArauca Coffee Growers Cooperativeò, Caldas, Colombia.  

Farms A, B, & C 

(Trujillo & Aristizábal 2004).  



What is the Cost of Cultural Control?  

Situation in Colombia 

Two ways to pay for recollection of coffee: 

1- Normal harvesting.  Hiring coffee pickers. The salaries depend of the 

amount  of coffee collected per day.  

Example:    A picker collected 160 kilograms of coffee in a day.  

The farm pays $0. 25 per kilogram, total = $ 40.00  (Cost / kg = $0.25). 

2- After normal harvesting.  Hiring coffee pickers just to do the Re-Re  

(collection of over ripe and dry berries).  The salary is paid for a day of 

work, not for the amount of coffee collected. 

Example: A picker spends all day long collecting coffee. The farm pays 

$12.00 per day.  The coffee collected was 15 kilogram. (Cost/kg = $0.80). 



What is the Cost of Cultural Control?  

Date $/Kg CC Kg CC/ ha $ PC Total Cost Profit or Loss 

Jan 26/00 294 350 184,846 122,623 62,223 

Mar 3/00 260 264 135,546 75,938 63,608 

Apr 10/00 326 436 230,151 154,219 75,932 

May 15/00 165 1249 659,647 240,371 419,276 

May 30/00 308 278 146,789 93,301 53,489 

Jun 20/00 484 106 56,178 54,433 1,754 

Jul 10/00 301 285 150,414 93,609 56,805 

Aug 8/00 325 529 279,081 186,371 92,711 

Aug 30/00 224 920 485,674 231,451 254,223 

Sep 22/00 166 5498 2,903,172 1,064,496 1,838,676 

Oct 17/00 160 3926 2,073,176 736,605 1,336,571 

Oct 30/00 160 1617 853,554 303,270 550,284 

Nov 15/00 160 2121 1,119,950 397,921 722,029 

Dec 8/00 160 2962 1,563,946 555,673 1,008,273 

Cost of collection of coffee. ñGuadualitoò farm, Balboa, Colombia, 2000.  

(1.00 US $ =  $2.000 Colombian pesos).  (CC= Coffee collected; PC= 

Parchment Coffee). 

(Aristizábal et al. 2002). 



% 

# 

Infestation by CBB (%). ñGuamalitoò farm. 2000 

Infestation before & after each pass of recollection 

Infestation  on parchment coffee 

Efficiency of harvest. # of dry berries left after harvest. 

ñGuamalitoò farm. 2000 

(Aristizábal et al. 2002). 
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Months 2003 - 2004 

CBB in field CBB on perchament coffee

Monitoring Cultural Control for CBB Management 

in  ñLa Esperanzaò Farm 

ñLa Esperanzaò small coffee farm, Quimbaya, Quindío, Colombia. (Aristizábal et al. 2011). 



Monitor the 

harvest  

Motivate and train  the 

coffee pickers 

Collect just ripe,  

overripe, and dry  

berries 

Supervison of Coffee Harvest 



Bags Drains Pit for pulp 

Greenhouse to dry coffee 

Post-harvest Control  

Tank or hopper 

Raisin coffee 

Prevent the escape of CBB 



            

Municipality # Farms # Evaluations Area Tank m2 CBB Captured CBB Captured / m2 

Riosucio 8 240 3.2 162.126 20.266 

            

Viterbo 11 330 2.8 486.973 15.199 

            

Buenavista 5 37 2.6 15.879 1.576 

            

Montenegro 6 55 3.9 30.879 3.136 

            

Quimbaya 8 38 3.4 24.182 1.001 

            

Balboa 7 203 2.3 229.682 13.974 

            

Total 45 903   949.721   

(Aristizábal et al., 2002; Salazar et al., 2003). 

Post-harvest Control  

CBB captured in the hopper 

Plastic lip smeared  with grease in the tank and the pit to trap insects.  



ZOQUEO of Coffee Plantations 

Rejuvenation of a coffee 

lot after 6 years of 

harvest.  

B. Bassiana was applied.  

Trap trees were left 

around the  coffee lot.  

ñVilla Holguinò farm, Montenegro, Quind²o, Colombia 

Recollection of coffee 

on trap trees. 

(Aristizábal et al., 2002).  



  

Experiences with Biological Control  
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(Aristizábal et al. 2002, 2004, 2011). 

IPM ï CBB  Applied by Coffee Growers in Colombia 

Farmer Participatory Research with  120 small coffee farmers (1998 ï 2004). 



Biological Control  

ÅBeauveria bassiana 

Entomopathogenic fungi 

It attacks more than 200 species of insects 

(Coleoptera, Lepidoptera).  

B. bassiana attacks adults of CBB. 

It looks like a blob of white, or cotton-wool like 

mycelium, growing away from the body of the 

insect. 

It has been found naturally infecting the CBB in 

many countries where CBB is present. 

(Bustillo et al. 1998; Baker 1999; Damon 2000; Jaramillo et al. 2006; Aristizábal et al. 2012). 



Considerations  about  B. bassiana to  Control CBB  

Why is important to apply B. bassiana ?  

It can play an important role in controlling CBB where 

weather is favorable, (high humidity and shading).  

In coffee plantations where protection of the environment 

and humans is a priority, (sustainable plantations).   

Is B. bassiana efficient as control agent? 

It depends on many aspects: 

Strain (more that 100 Í strains attacking CBB). 

Virulence of the strain, 

Formulation, concentration, application, 

Weather, 

Opportunity (contact between CBB and B.b spores). 

Bustillo et al. 1998; Bustillo 2005; Posada et al. 2003; Baker 1999; Aristizábal et al. 2004) 



Mycelium  Death  
2 ð 7 days  

Sporulation  

Growing & 
penetration  

of the cuticle  

Infection  
Attachment  

Germination  

Reproductive phase   Infection phase  

Production of toxins  

Entomopathogenic fungi: Mode of Action  

 Contact activity  



Properties of entomopathogenic fungi  

 
 

 

 

 
2. Persistence: (Survival of fungus under 

environmental conditions). 

3. Pathogenicity or virulence : (Ability 

of the fungus to infect and kill the CBB). 

4. Environmental safety. 

5. Economic production: (high concentration 

of formulation at a low cost). 

1. Specificity: (Relationship between 

both the CBB and the fungus). 



Year Concentration Viability          Pathogenicity                 Purity  

1994 1.54x109  94  95  98.9  

1995 3.4x109  90  92  100 

1996 3.4x109  80  93  99 

1997 5.6x109  84  90  100 

1998 2x1010  95  90  95 

1999 2.4x1010  95  90  100 

2000 2.4x1010  95  90  100 

2001 2.5x1010  95  90  100 

2002 2.5x1010  95  90  100 

2003 2.5x1010  95  90  100 

2004 2.5x1010  95  90  100 

Quality Control of Bb formulations 

Production of fungus in a medium (formulation) for more that 3 

generations reduces its pathogenicity.   

Reactivation of fungus through CBB is fundamental in order to keep 

its pathogenicity and specificity.   

(Gonzales et al. 1993;   Velez et al. 1997; Bustillo et al. 199 8, 2005).  

Concentration = spores/ gram; Viability, Pathogenicity, and Purity given in (%).  



Field studies with B. bassiana in Colombia 

Percentage of efficiency (48.1 % of CBB infected) after 3 applications. 

Increasing it infection until 69.0%. 

Persistence:  Until 119 days after application. (Bustillo et al. 1991). 

High concentrations of B.b have more effectiveness. Example: 

1x106 = 43%; 1x107 = 46%; 1x108= 73%; é 1x1011 = 90.6%   

Shadow effect: More shadow, more efficiency.  

80% mortality versus 50%. 

Coffee tree branches position: 

Ground = 30% mortality.  

Bottom = 74%; Middle = 73%; Top  = 32% of mortality. 

(Bustillo et al. 1991, 1998;  Arcila & Bustillo 1997; Bustillo 2005). 
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(Aristizábal et al. 2004). 

Application of B.b to control CBB 

on the  ground 

Different farms. Hongo = fungus applied at the bottom of 

the coffee tree  (1x109 spores/gram); Testigo = Control. 
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Mortality  of CBB by B. bassiana in field and 

moist chamber  

(Posada et al. 2003). 

Natural presence of B.b in farms where the 

fungus was applied more that 6 moths ago.  

The efficiency of B.b is greater than the visual 

appearance on field.  



Location  

Municipality  

 

Buenavista 

Montenegro 

Quimbaya 

Altitude ft 

 

4800-5800 

4000-4500 

4200-4600 

Total 

Farms 

 

7 

8 

15 

30 

Lots 

 

7 

11 

18 

36 

Trees 

 

20,000 

40,000 

70,000 

130,000 

Acres 

 

12.5 

22.5 

35 

70 

Introducing Parasitoids to Control CBB 

C. stephanoderis P. nasuta 

Objective:  

Establish an IPM of CBB 

with emphasis on cultural 

control and parasitoids. 



CBB Infestation Levels 
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(Aristizábal et al. 2012). 



Average Levels of Infestation by CBB 

Evaluations:  (Antes) Before n = 54;  (Despues) After n = 367 
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(Aristizábal et al. 2012). 



CBB Infestations in Parchment Coffee 
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(Aristizábal et al. 2012). 



Average Levels of Infestation of CBB in  

Parchment Coffee 

Coffee sold: 83% (Less than a 2%); 15,2% (Between 2,1 & 

5%), 1,8 % (Greater than a 5,1%). 

0

0.5

1

1.5

2

2.5

3

3.5

4

Buenavista Montenegro Quimbaya

% 

(Aristizábal et al. 2012). 

Evaluations: n= 224 



Introduction of Prorops nasuta and Phymastichus 

coffea in small coffee farms in Colombia 

Location: 

B=  Balboa; V = Viterbo; Q = Quimbaya (Colombia) 

Altitude: 1300 ï 1500 m a s l  

Coffee lots: 2000 ï 4000 tress / lot 

(Aristizábal et al. 2011). 
Screened enclosures 

P. nasuta 

P. coffea 


