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Major constraints to cereal production in Africa
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Parasitic Striga Weed

Maize lost US $ 2.5b

Fall Armyworm

Maize lost US $ 6.3b

Cereal Stemborers

Maize lost $1.5b

Climate change, 

Poor soil fertility

Aflatoxin 

contamination



3

⊷ ‘Push-Pull’ is a novel concept in 
pest management, developed by 
understanding the complex 
mechanisms that govern the 
ecology of plants and insects, 
which uses carefully-selected 
repellent intercrops and attractive 
trap plants. Insect pests are 
repelled from the food crop and 
are attracted to a trap crop. The 
repellent intercrop also effectively  
controls parasitic striga weed. 

Push-Pull: a novel concept



First generation Push-Pull
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www.icipe.org

1= (E)-ß-ocimene; 

2= α-terpinolene; 

3= β-caryophyllene; 

4= humulene;

5= (E)-4,8-dimethyl-1,3,7-

nonatriene; 

6= α-cedrene; 

7= hexanal; 

8= (E)-2-hexenal;

9= (Z)-3-hexen-1-ol; 

10= (Z)-3-hexen-1-yl acetate ; 

11= 5,7,2′,4′-tetrahydroxy-6-(3-

methylbut-2-enyl)isoflavanone

(uncinanone A); 

12= 4′′,5′′-dihydro-5,2′,4′-

trihydroxy-5′′-isopropenylfurano-

(2′′,3′′;7,6)-isoflavanone

(uncinanone B); 

13= 4′′,5′′-dihydro-2′-

methoxy-5,4′-dihydroxy-5′′-

isopropenylfurano-(2′′,3′′;7,6)-

isoflavanone (uncinanone C);

14= di-C-glycosylflavone 6-C-α-L-

arabinopyranosyl-8-C-β-

Dglucopyranosylapigenin Attract natural
enemies

Moths are 
pushed away

Attract moths

Trap Crop

Main Crop



Before and after adopting 
Push-Pull
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Second generation Push-Pull: Adapted to Climate Change

The push-pull technology has been adapted to the increasingly dry 

and hot conditions associated with climate change in Africa to ensure 

its long term sustainability. The conventional push-pull system had 

not been extended to drier areas of sub-Saharan Africa, and thus the 

new research has provided a relevant and effective agricultural 

innovation for cereal-livestock smallholders living in those areas.
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Push-Pull improves fodder and milk production
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>50,000 push-pull 

farmers have directly 

benefited from dairy 

animals

Both trap and repellent plants used in 

the push-pull strategy are of economic 

importance to farmers as livestock 

fodder and help increase milk production.



Push-Pull Improving Soil Health
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Desmodium adds nitrogen to the soil and has a 
trailing habit, helping conserve soil moisture. It 
reduces digging and adds to soil organic matter, 
enhancing the capacity of the soil to sequester 
carbon. It has a positive effect on plant and 
insect biodiversity, and has been shown to result 
in soil that is rich in beneficial micro-organisms.
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Control Field Push-Pull Field

Push-Pull improves soil organic matter

Organic matter plays an important role in giving the soil “crumb structure”, so it impacts 

water infiltration/water holding capacity and is also an important nutrient reservoir that 

we believe can supply N (and probably P) to crops



Push-Pull reduces aflatoxin in maize
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larvae
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2016: Invasion of Fall Armyworm in Africa

Fall armyworm has invaded African  

continent in 2016 ravaging cereal crops 

across more than 40 African countries 

causing an annual loss of $6.25 b.  As the 

most difficult insect pests to control in cereal 

fields, fall armyworm is causing serious leaf 

feeding damage as well as direct injury to 

the tussle and cob. 

If solution not found soon, the pest is going 

to put hundreds of millions of people at the 

risk of hunger in Africa.
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Push-pull Protects Maize 

from FAW Damage
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Benefits of Push-pull

• Stemborer control

• Striga control 

• Fodder & milk production

• Climate change adaptation 

• and mitigation

• Soil fertility improvement

• Aflatoxin control

• Fall armyworm Control
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Stemborers, 

striga and 

FAW control 

Increased 

fodder 

production 

N-fixation, 

reduced soil 

erosion, moisture 

conservation, 

carbon 

sequestration 

Increased 

forage seed 

production 
 

 

Conservation 

of biodiversity 

Increased crop 

yields 

Food safety 

Improved 

livestock health 

Improved 

soil health 

Increased household 

income 

Improved 

dairy 

production 

Improved 

FYM 

Production 

  

 
    

Push-pull and UN Sustainable Development Goals 



www.icipe.org

2015: Push-pull 

mentioned in

UN General 

Assembly

Report

UNITED NATIONS
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Scope of Push-Pull in Africa and Beyond

There are at least 350 million smallholders in

sub-Saharan who will benefit from adoption of

push-pull technology.

Although push–pull was originally developed for

maize production systems, it has been applied

equally successfully to sorghum, millet,

sugarcane and upland rice.

Research is also being carried out to adapt its

application to cotton, coffee and horticultural

crops. This adaptability gives it enormous

potential for reproduction elsewhere.



Participatory video

Deployment of 
dissemination Pathways

Optimizing dissemination pathways for different 
socio-cultural contexts and farmers’ literacy levels

Farmer field days (FD)Print Media

Farmer Field School (FFS)

Farmer Teachers (FT)

Mass media
Murage et al. 2012. Quarterly Journal of International Agriculture 51: 51–71



DISSEMINATION PATHWAYS AND 

ADOPTION OF ‘PUSH-PULL’
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Push-Pull in sub-Saharan Africa

KENYA UGANDA ETHIOPIA
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“

Push-Pull technology, based on ecological principles 
in its development and dissemination, is a perfect 
example of how a low-cost, low-input production 
system can provide a pathway to an ‘evergreen 
revolution ‘ without causing environmental and social 
harm.
--- Prof. M. S. Swaminathan,  Father  of  Green Revolution in India

Push-Pull fully supports our vision to boost green 
economy for Africa as the technology is wholly 
organic and ecologically sustainable and bypasses all 
the pitfalls and drawbacks of relying on outside 
sources and expensive inputs which African 
smallholders simply cannot afford. 
--- Dr. Hans R. Herren, World Food  Prize Laureate
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Thanks!
ANY QUESTIONS?
You can find me at
⊷ zkhan@icipe.org
⊷ www.icipe.org
⊷ www.push-pull.net

http://www.icipe.org/
http://www.push-pull.net/

