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Conceptual 
framework
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Green 
revolution

AgroecologyTransition

- Optimization of 
inputs

- Substitutions of 
agrochemicals

Biogeographical areas
of Ecuador
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Site of experiments at 
Hacienda San Rafael (HSR) 
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Cacao CCN-51 vs. 
Cacao Nacional
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▪ Highly productivity.
▪ Less flavor.
▪ Diseases “resistant”.
▪ Thriving in full-sun.
▪ Monoculture.

Hacienda 
San Rafael 
Farm
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Technified 
farm
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YIELDPRECIPITATION EDAPHIC FERT. FUNGICIDE MAINTANCE PRUNNING PRODUCTION PRUNNING

PRECIPTATION & FARM MAINTANCE from 2012-2015 AT HACIENDA SAN RAFAEL

TREATMENTS
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Names N° Agrochemicals & N° applications/ y BIOL

Edafic
fertilization

Foliar 
fertilization

Foliar 
fungicide

Dosis/                   
N° applications

T1, Conventional 7/4 8/22 7/ 8 --
T2, Convent.-reduced 5/4 8/22 7/ 8 --

T3, Biol100/ 15d  7/4 8/22 -- 100%/ 15
T4, Biol100/ 30d 7/4 8/22 -- 100%/ 30
T5, Biol50/ 15d 7/4 8/22 -- 50%/ 15
T6, Biol50/ 30d 7/4 8/22 -- 50%/ 30



10.11.2019

5

Treatments
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N
°

Name Some Details Total

1 Biol (Nutrabiol) 100%=184.54 l/ha, 50%=92.27 l/ha, N° applications 1-2/ month 1

2 Full edafic fertilization
(Ecadorian comercial 
names): 

Urea, Muriate of Potash (KCl), Sulpomag (MgSO4+K2SO4), 
Microessential, Nutrimenores (microelements), (NH4)2SO4, 
Ferticacao (20-6-17-3-4-1). 

7

3 Reduced edafic fertilization: Urea, Muriate of Potash (KCl), Sulpomag (MgSO4+K2SO4), 
NH4NO3, diammonium phosphate (NH4)2HPO4. 

5

4 Fungicides (active 
principles): 

azoxystrobin, cloronitrilo, fosetil aluminio, ditiocarbamato, 
propiconazol, mandipropamid, CuSO4.5H2O.
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Relative location of 
experiment (Lote 3) at 
HSR.

The less productive
historically

10



10.11.2019

6

“

T1-Standard
T2-Optimized fert

T3-Biol100%_15d
T4-Biol100%_30d

T5-Biol50%_15d
T6-Biol50%_30d

Treatments

1,1

1,3

1,4

1,6

1,7

N
°/

 p
la

n
t/

 m
o

n
th

Healthy pod in 2 years
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T1-Standard
T2-Optimized fert

T3-Biol100%_15d
T4-Biol100%_30d

T5-Biol50%_15d
T6-Biol50%_30d

Treatments

0,20

0,23

0,26

0,28

0,31

T
M

/ 
p

la
n

t/
 m

o
n

th

Yield of dry beans in 2 years

Frosty pod rot Witches' broom Cherelle wilt

T1- Standard
T2- Optimized fert

T3- Biol100%_15d
T4- Biol100%_30d

T5- Biol50%_15d

T6- Biol50%_30d

Treatments

0,4

0,6

0,9

1,2

1,4

N
°/
 p

la
n
t/
 m

o
n
th

Av. FPR

Diseases indicators in two years
Frosty pod rot Witches' broom Cherelle wilt

This template 
is for a 
SlideDoc

12



10.11.2019

7

Agrochemicals & 
USD/ ha for 2015

▪ Summary
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Results
1. Two treatments with BIOL were better 

than T1 (Standard) in yield and healthy 
pods.

2. T1 (Standard) was better than BIOL in 
controlling Frosty pod rot.

3. Three treatment with BIOL controlled 
Witches´s broom better than T1.

4. BIOL is cheaper (at least 4,5 times) then 
T1

14
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“
In 2017, the administration of the 

HSR changed, and the results were 
not convincing enough to apply BIOL.
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Searching for 
useful fungal 
endophytes 

as Biological 
control agent
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