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WHY?

“We do not inherit the Earth from our ancestors; 

we borrow it from our children”



WHY?
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UN report 2017



WHY?
• “Chronic exposure to pesticides has been linked to cancer, 

Alzheimer’s and Parkinson’s diseases, hormone disruption, 
developmental disorders and sterility.” It also highlighted 
the risk to children from pesticide contamination of food
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The UN report says pesticides have “catastrophic impacts on the 
environment, human health and society as a whole”, including an 
estimated 200,000 deaths a year from acute poisoning. Its authors said: 

“It is time to create a global process to 
transition toward safer and healthier food 
and agricultural production.” 



EP High level webinar 2022



60 years ago,  EPA officer Rachel 
Carson described the 
devastating consequences of 
post WO II aerial chemical 
pesticide spraying 
As EPA reports of dead fish, 
birds, mammals from all over 
the US arrive, they add up to a 
silent spring…



Back in the 1960s:



Global challenges we are facing today
SOCIAL FOUNDATIONS for mankind  within the PLANETARY BOUNDARIES



• 20-25% of greenhouse gasses

• Biodiversity loss 52% (tssn 1970-2009):

100-1000 x faster than any background 
extinction (De Vos, Joppa, Gittleman, 
Stephens, & Pimm, 2014)

• N,P cycli (release of P/N in our 
ecosystem)

• Human and environmental health (VN, 
2017)

Planetairy boundaries

Conventional agriculture’s impact on the planet



What RegAg (including biocontrol) can 
do for 
social sustainability:
• Improvement of health by use of 

solutions with low impact for human and 
environmental health

• Improvement of food security through 
resilient production systems

• Improved margin from agriproduction

• Empowerment of women, small-holder 
farmers in the tropics

• Income for women means education for 
their children

Social foundations





Humanity’s challenge in the 21st century is to 
eradicate poverty and achieve prosperity for 
all within the means of the planet’s limited 
natural resources

(K. Raworth, Oxfam 2012)



The space in which inclusive and sustainable 
economic development takes place. 



“We have broken 

the circle of Life”



Time for transition to 
resilient regenerative 
cropping systems



Transition

• Conventional (monocropping- erradicate what You do not 
like) petroleum based inputs (fertilizers –PPP)

• IPM (monocropping- cultural practices as preventative 
approach- biocontrol curative- agrochemicals as last resort )

• IPM incorporating agro-ecological principles

• Organic (no petroleum –based inputs allows for soil life to 
build up)

• Regenerative organic (holistic approach with emphasis on 
soil-plant-human- health)

Product Substittion

System Approach





Resilience

ECONOMICAL-ECOLOGICAL-SOCIAL
SUSTAINABILITY



REGENERATIVE Agriculture

Resilient agro-ecosystems conducive to life that
contribute to regenerating biodiversity, soil fertility, 
cyclical processes in plant growth that have been lost 
with the “green revolution”



Journey of Reconnection



Pilot Case Banana

Why Banana?

# 4 staple food crop that feeds >400 Mio people in the Tropics

13% produced for export of which 75% concentrated in LATAM



Important food and income for small-scale 
farmers
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In the Tropics lies huge potential to improve 
sustainability in conventional systems 



Banana (Musa spp.) as  giant tropical grass
• Perennial (farm life 15-20 years) – continues harvest-soil regeneration

• Plant resists low tech growing – huge potential for full growing 
potential 

• Highly responsive and dependent on plant growth micro-organisms 
(PGPRs, AMF)



Working principles:
1. Partner with innovative growers

2. Bottom-up: identify and prioritize grower’s 
bottlenecks

3. Define value related parameters (QC 
standards)

4. CO-DEVELOP through comparative science-
based  (semi) field trials in a commercial  
setting (relevant for production reality)

5. Obtain tangeable results on pre-defined 
value related parameters = VALUE for the 
farmer

6. Select CONTEXT COMPATIBLE solutions:
• Economically feasable
• Biologically suited for the environment
• Applicable in current growing practices
• Regionally sourced (logistics and 

biological compatibility)



Bottlenecks prioritized by farmer

1.Black Sigatoka - Mycosphearella fijiensis

2.Crown rot  - Thielavilopsis, Fusarium spp.

3.Thrips – Chaetanapothrips signipennis – Frankliniella parvula

4.Better nutriënt uptake

5.Mealybugs and scales

6.Plant- parasitic  nematodes

7.Weed management

8.Intercrops als bankers for BCAs



1. Black Sigatoka control :
banana’s most important fungal disease 



1. Black Sigatoka control (30 wks)





2 Crown rot  control

• Causal agents: disease complex: 

• Thielavilopsis, Fusarium spp., 

Colletotrichum.

• Data on local causal agent enabled the 

Selection of specific BCA’s



2 Crown Rot control

• Trials (2) packing station: commercial handling except for 

‘camera de fumigacion’ 1 hand/treatment stored at ambient temperature



2 Crown Rot control Results

• MBCA 2 

• MBCA 2 + sealing 
agent

• Control



2 Crown Rot control container results

Confirmed after 21 continer shipment with elevated temperature

Ensayo de contenedor 

Codigo Tratamiento Concentracion # cajas* cajas con pudricion de corona Manos afectadas Calidad promedia**

control 120cc agua 9 5 35 82%

T1 Cicatrizante 12.5 ml/l+ 9 4 25 89%

T2 Cicatrizante+ consortio de microbianos12.5 ml/l+1.25g/l 9 5 35 88%

T3 Cicatrizante + Trichoderma 12.5 ml/l+5ml/l 9 1 8 94%

T4 Consortio de microbianos 1.25g/l 9 2 12 95%

*promedio de 17 manos/caja

**tomando en cuenta todo parametros de calidad

Ensayo de contenedor

Codigo Tratamiento Concentracion # cajas* cajas con pudricion de corona Manos afectadas Calidad promedia**

control 120cc agua 9 5 35 82%

T1 Cicatrizante 12.5 ml/l+ 9 4 25 89%

T2
Cicatrizante+ consortio de 
microbianos 12.5 ml/l+1.25g/l 9 5 35 88%

T3 Cicatrizante + Trichoderma 12.5 ml/l+5ml/l 9 1 8 94%

T4 Consortio de microbianos 1.25g/l 9 2 12 95%

*promedio de 17 manos/caja

**tomando en cuenta todo parametros de calidad



3. Banana Rust Thrips control by beneficial insects



3. Swirskii adults against Banana rust thrips 

• Banana (n=75)
T1           T2
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50 adults

Moment of application



3. Thrips  damage at harvest (14-12 WAA)
Banana Musa AAA G. Naine (n=75)

T1                                               T2                                          Control 
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T1 Pre-bunch emergence 50 Orius adults T2 Post-bunch emergence 50  Orius adults T3 Control no release Orius

Thrips damage levels 10 wks after Orius/Swirkii release  (50 adults)  (n=75)
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4. microbials for (root) growth promotion in 
Williams/G Naine (Musa AAA)
• Preliminary trial (1), 2L bag trials (3), Field trial (1) 

Lele

Microbial root bath
Drench



4.Plant growth promotion 
Conclusions

Nursery: growth promotion/rooting: higher fresh 
shoot and root growth
(+30% FSW and +20% FRW)

Field application: frequent applications via  
fertigation 

3 years later: less black Sigatoka pressure in 
N bacteria treated plots



5.Fusarium oxysporum pv. cubense
TR4

Catalysator for transistion 
towards sustainable banana 
cropping systems?



BC perspectives in incurable 
plant diseases

• (Semi)Field work on banana 

• FOC TR4 testing  with biocontrol agents



6. Multi-purpose intercrops (AMF, Rhiz. ) for weed 
and plant parasitic nematode management



AMF: role for the plant

PHYSICAL EXTENSION ROOT EXCHANGE ZONE

(5mm to 70cm) 



AMF: role in the cropping system

INTERNET AND DELIVERY OF PLANTS

• Exchange of photosynthetic products for 

nutrients (P) and water

• Extra hyphal network: signalling  (ISR)

• Glomalin = glue for soil aggregates

• Extra hyphal exudates feed soil life 

• Role of mycotrophic plants as INTERCROPS



Plants build soil 



Healthy soils for healthy plants for healthy humans

Heribert Hert, 2020

Microbial
life is KEY



Plant Health Triangle Kempf

4 Increased Plant Secondary Metabolite 
synthesis

3 Increased lipid synthesis

2 Complete protein synthesis

1 Complete photosynthesis



Biocontrol can  address global challenges

• Biodiversity loss

• N,P cycling

• Climate change (C 
sequestration)



Restore biodiversity



Microbial mediated increased N,P, K accummulation

N (g)                                        P  (g)                                           K (g)          



Increased plant growth (C accumulation)



Regenerative banana 
system

• Organized mixed plantation with several cash 
crops to ensure economical viability

• Multiple ICs based on ecosystem service you are 
looking for below and aboveground

• AMF inoculated banana-IC associated with 
beneficial  micro –organisms (think N-P-K, ….)



Thank You 

Sustainable banana round table with 
food chain partners is formed





Bridging Knowledge Gaps for the future
Hubs for generating knowledge on Biocontrol’s potential 
(in pre-competitive space) in major outdoor crops



THANKS to all our innovative farmers!



Questions?

• Lieselot Van der Veken

• Lieselot@proterra-agro.com

• : +32475494026
Farmers Empowered by Nature 

mailto:LvdVeken@koppert.nl


Inspiration

Silent Spring-Rachel Carson 

Cambridge Institute for Sustainability Leadership (CISL)

Regenerative Leadership

Biggest Little farm (7 yr documentary)

John Kempf Advancing Ecological Farming

The Soil will Save Us 

Mycorrhizal planet

Active Hope


