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Outline

|. Background: The contribution of organic and conventional
farming systems

2. Methodology: A stepwise knowledge approach to best-practice
Results: From the laboratory to farmer fields
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. Conclusion: Take-home message
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Global challenges for agricultural development

* Enormous challenge to achieve food security, adapt/mitigate to climate
changes, and reduce impact on the environment (e.g., biodiversity loss, soil
degradation, pollution)

* Various alternative farming systems: organic, conventional, regenerative,
etc.
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Effect of Conventional Farming System
(Results from long-term experiments)
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Increased pesticide residues in soil and plant products in conventional farming

systems.




Effect of Conventional Farming System
(Results from long-term experiments)
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Loss/stagnation of soil organic carbon stocks in conventional and low-input

farming systems.




Effect of Organic Farming System
(Results from long-term experiments)
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Yield gap between organic and conventional — organic approach: substituting

conventional inputs.




Adapting a System-specific Best-practice Approach

* Challenges in organic:

e Commercial botanicals and
biopesticides are expensive

* Home-made botanicals not efficient

* What is best-practice in organic farming?

* Testing direct control measures for pest
and disease

e Testing inter- and border crops
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Methodology

Followed a step-wise knowledge building approach:

a. Optimizing home-made botanicals efficacy and Lab & Screen housg
comparing with commercial botanicals

b. Testing suitable companion plants and planting On-station field trials
pattern

c. Testing efficacy of sticky traps and companion
plant

On-farm field trials

d. Testing efficacy of suitable combinations from
interventions above

LTE integration
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Testing Direct Control Measure

* Commercial biopesticides + home-made botanicals (PEN)

* Screenhouse and laboratory experiments




Screening for the efficacy of home-made botanicals
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Improved home-made botanicals can achieve similar efficiency to commercial

ones




Testing inter- and border-cropping
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Overall, intercropping was superior to border-cropping in terms of pest

management.




Combination of intercropping & botanicals

80

60

40

Cabbage yield in Mg ha’

20

Yield Pests Beneficials

40 40
30 30
==
< &
X
< 8
c c
o [}
5 E
» 20 > 20
o] L0
= @©
£ o
N =
v =
a [
o
10 10
0 0 |i' |ii
Intercrop  Intercrop Sole crop Sole cropping Intercrop  Intercrop  Sole crop Sole cropping Intercrop Intercrop Sole crop Sole cropping
+ + + + + +
botanicals botanicals botanicals botanicals botanicals botanicals

Increase in yield, reduction in pest infestation and increase in beneficial population

in intercropping + botanicals.




Effects of these technologies on the yields in the Long-
term Experiment
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Overall conclusion
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* Only a holistic approach can achieve high
productivity and reduce environmental impact —
simplification vs. complexation

* Approach needs to be adapted to the
sociocultural and agroecological context

* Approach is knowledge intensive — support of
farmers by extension service, research, market,
and government
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ANY QUESTIONS?

You can find me at
«o Felix Matheri (icipe)
«o fmatheri@icipe.org
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