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MAIN QUESTIONS

1. How was the CBB distributed in Puerto Rico in 
2014?( seven years after its first report)

2. Are there differences in virulence among 
local strains of B. bassiana and the Mycotrol ® 
strain?

3. How do the survival and persistence of local 
strains and Mycotrol® strain compare?

4. Can B. bassiana control the coffee berry 
disease?



We sampled 214 sites in 
97 farms and rural areas 
of 17 municipalities. 

CBB in Puerto Rico
The CBB is well-established throughout the 
coffee-growing area in Puerto Rico. 

• how much infestation?
• where? 
• when? 

Mariño et al. 2017. Journal of Insect Science 12 (2) 58: 1-8 



CBB Infestation in Puerto Rico
Infestation increased significantly with altitude.
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CBB infestation in Puerto Rico

Country Year % Infestation Authors

Brasil 1992 -93 21 – 32% Cure et al. 1998

Colombia 1995 - 96 <2 – 25 % Benavides et al. 2003

México 1978 10 – 15 % Barrera, 1983

México 2008 5 – 35 % Larsen and Philpott, 2010

Costa Rica 2010 2 – 10% Sánchez et al. 2013

Africa 2009-11 < 1 - 15% Jaramillo et al. 2013

Hawaii 2015 3 – 81 % Aristizábal et al. 2016

Hawaii 2017 < 3 – 20 % Aristizábal, pers. commu.

Puerto Rico 2010 -11 2 – 68 % Mariño et al. 2016

Puerto Rico 2014 0 – 85 % Mariño et al. 2017 

CBB infestation is higher inPuerto Rico than other 
coffee-producing countries.



The CBB and B. bassiana



B. bassiana in Puerto Rico

In Puerto Rico, B. bassiana is applied  using the commercial 
product Mycotrol®; however,  local strains are common on 
coffee farms.   



Genetic 
characterization of  B. 

bassiana

Dr. Stephen Rehner

7238 ASIA
6232 ASIA
7047 ASIA
7257 ASIA

7259 ASIA
6722 ASIA
7270 ASIA

1098 ASIA
4377 ASIA
6723 ASIA

6027 ASIA
7237 ASIA

4853 ASIA
1677 ASIA
6234 ASIA

5718 ASIA
6720 ASIA
1103 EU
1105 EU

1553 ASIA
340 EU
1628 EU
1164 AFR
1174 AFR
3462 NAm
5492 NAm
477 SAm
958 SAm
7256 ASIA
7258 ASIA

7273 ASIA
751 ASIA
7274 ASIA

BCC14486 ASIA
BCC19743 ASIA
BCC14220 ASIA

2164 ASIA
BCC2917 ASIA

BCC2659 ASIA
BCC14356 ASIA

560 ASIA
566 ASIA

3456 NAm
319 NAm

3995 EU
PRE1 SAm

506 EU
1121 EU
4289 AUS

6931 NAm
2957 NAm

3445 NAm
PRH1 NAm

2010 NAm
1835 SAm

4981 ASIA
5290 ASIA
283 EU
353 NAm
547 ASIA

6529 AFR
B460 SAm

BCC19082 ASIA
5738 AFR
2689 AFR
2253 EU

5987 AUS
3086 NAm
B373 SAm
753 SAm
815 EU
KVL 03 84 EU

3477 SAm
1053 SAm

656 ASIA
678 ASIA

5649 AFR
302 ASIA
305 ASIA

1555 ASIA
6231 ASIA

1156 EUu
1975 EU

6233 ASIA
2725 ASIA

709 ASIA
718 ASIA
1040 ASIA

5501 SAm
708 ASIA
1001 ASIA

1679 ASIA
6387 ASIA

2041 ASIA
IMI386367 EU
IMI386605 EU
IMI388950 EU
1185 EU

5646 AFR
5650 AFR

3181 ASIA
3198 ASIA

9201 SAm
502 ASIA
2597 ASIA
714 ASIA
2427 ASIA
4396 ASIA
1149 EU
1514 EU
1816 AFR
2571 NAm
6907 NAm
5078 NAm
2075 SAm

5647 AFR
1007 ASIA

1269 ASIA
B900 SAm

356 AUS
304 ASIA
5342 NAm
1151 NAm

6973 AFR
6975 AFR
1079 NAm
3385 NAm
2882 NAm
344 NAm

6471 NAm
7540 NAm

3607 EU
6067 AFR
6079 AFR

681 EU
1811 AFR
318 NAm
TP3 1 4W NAm
4200 EU

3041 NAm
220 EU
1520 EU
5642 AFR
5641 AFR
4305 AUS
4672 AUS
4258 AUS
4135 AUS
5768 NAm
5769 NAm
B824 SAm
PR5 SAm
721 SAm

6890 NAm
792 NAm

B330 SAm
ERGH 82 AFR
ERGH 86 AFR
ERGH 12 AFR
2330 NAm
3111 NAm
5339 NAm

6390 ASIA
KVL 03 117 EU
KVL 03 114 EU

1848 EU
1853 NAm
350 NAm
5495 NAm

2695 EU
7541 NAm
5740 NAm
5741 NAm

3289 SAm
3309 NAm
3311 NAm

3287 NAm
3443 SAm
6660 NAm
MM35 26 NAm

300 AUS
326 AUS
337 NAm

2430 NAm
MM38 06 NAm

6976 AFR
1478 SAm

2485 NAm
2487 NAm

3205 NAm
1073 EU
4051 EU
KVL 03 92 EU
1366 EU

3444 NAm
3450 NAm

Bv undescribed
Bv undescribed2

B brongniartii 1
B brongniartii 2

5 changes

A1

A2

A5

A13

A14, 15

A4

A18

A8

A3

A6

Local strains were 
grouped into the 
Haplotype A2

Mycotrol ® strain 
was grouped into 
the Haplotype A4



Laboratory experiments

1. Strains of  B. bassiana were isolated on PDA

4. Fungal infection was confirmed  by  
plating dead adults on PDA. 

2. Conidial suspensions 4 x 106 con/mL 
were prepared in Tween 0.02 %.

3. Groups of  ten CBB adult females were 
exposed to the suspensions, mortality 
was registered daily for 8 days. 
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Field experiments

Bb strains were grown on rice 500mL/ tree (1 X 109 con/ 100 mL) 
were applied every two weeks

Bb infection and CBB infestation were 
evaluated every two weeks

Diagram for application of  Bb



Field experiments

Environmental conditions:  
Coffee sun plot, Min temp: 15.4  ºC, Max temp: 35.3 ºC, Mean temp: 23.1 ºC

Coffee trees sprayed with the local strains has more fruits colonized 
with Bb than Mycotrol®

Local strain Mycotrol Control
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Genotypes of Bb strains before
application
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Before the application, neither the local 
strain we applied nor Mycotrol® strain 
was present.



Persistence of Bb strains after the
application
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In control trees (sprayed only with water and
Tween), the local strain was present; probably
colonized from where it was sprayed nearby.
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Persistence of Bb strains after the
application
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In trees sprayed with the local strain, it was the
most common but not the only one.



Persistence of Bb strains after the
application
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In trees sprayed with Mycotrol®, this strain 
didn’t persist. The local strain was recovered; it 
may have colonized from nearby plants where it 
was sprayed.



Coffee berry disease and 
B. bassiana



Can B. bassiana control coffee berry
disease? 

-Coffee berry disease has been reported only in 
Africa

-The disease is caused by Colletotrichum

-We  isolated C. siamense, C. fruticola, C. 
tropicale, C. theobromae  from rotten fruits in 
Puerto Rico. 

Luz Miryam Serrato
Doctoral student



Can B. bassiana control coffee berry
disease? 
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CONCLUSIONS 

2. Local strains survived and persisted better in 
field than the Mycotrol® strain.   

1. Laboratory experiments showed that local 
strains of  B. bassiana were similar in virulence 
to the Mycotrol® strain.   

4. Competition among strains of  Bb and between 
Bb and Colletotrichum could be managed to 
reduce damage to the crop.

3. B. bassiana can reduce coffee fruit rot. 
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