
Alternative Effects of Shade Netting Over 
Apple Orchards 

Adrian Marshall
Tree Fruit Research & Extension Center
1100 N. Western Ave.
Wenatchee, Washington

2017 ASHS Annual Conference
Organic Horticulture 2
Wednesday, September 20, 2017
Hilton Waikoloa Village, Hawaii 

Photo; J. Brunner Photo; A. Marshall

Photo: E. Beers Photo: E. Beers



Hail nets
Shade nets

Sunburned fruit

Hail-damaged fruit

History of Nets in Orchards

Presenter
Presentation Notes
The first use of net coverings in orchards was to prevent damage from hail – certain regions, especially the Po valley of Italy had frequent hail events.  In the pacific northwest we also experience some hail damage but sun burning is far more common, so they have adopted shade nets to prevent heat stress and sunburn.  A recent concept has been to even use nets to exclude insects.



Types of Net Structures

Tree wrap
Drive-in enclosure

Top-cover only

Presenter
Presentation Notes
Net structures fall into three basic types depending on their use:  A completely enclosed orchard, that a tractor can be driven through, has both top and sides.  A sturdy structure (posts and wires) is required to support the nets and entryways.  The ‘tree wrap’ uses the tree canopy itself to support the net.  The ‘top-cover’ net is used where hail or sunburn protection is the goal.  Nets of different colors alter the wavelength profile, and can promote or reduce tree growth. 



Multiple Functions

Minimize heat 
stress
Eliminate overhead 

cooling
Improve fruit size, 

skin color
Reduces worker 

exposure to UV
and heat stress
Excludes vertebrate 

(birds/deer)
Exclude insects

Presenter
Presentation Notes
In Washington, net enclosures are perceived to have multiple benefits, in addition to preventing hail and sunburn.  In hot, arid climates, excess solar radiation is a challenging problem in fruit production. Heat stress on the trees is reduced, Nets provide about 20-25% shade;  fruit size and color may be improved.  It eliminates the need for overhead cooling or airblast-applied shading materials, which can be expensive.  The shade under the netting diffuses solar radiation, creating a cooler and healthier microclimate for orchard workers.
It also excludes pests such as birds and deer which currently are expensive to manage. Implementation of netting in France was very effective in excluding insecticide resistant codling moth. 



4- 40’x50’x15’ Cages
48 trees/cage 

12- 10’x10’x5’ Cages
3 trees/cage 

Cage Construction 
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Ability to exclude direct pests
codling moth
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Moth Exclusion 
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• Large resident 
population

• Remove 
populations within 
cages

• Traps deployed in 
netted and non-
netted areas 
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Effects on indirect pests and natural enemies

• Do cages affect predator/prey population dynamics?

• Indirect Pests: Woolly apple aphid

• Natural Enemies: Lacewings, Syrphids, Aphelinus mali
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Density Tracking 

• Deploy traps to monitor densities throughout growing season 

• Determine treatment effects on seasonal abundance of pests 
and natural enemies 

Earwig 
Domicile Aphelinus

mali trap 

Lacewing / Syrphid Trap 

Photo: A. Marshall 

Photo: A. Marshall 

Photo: A. Marshall 



a

aa

a

abb

2016 Results
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What about other applications?
• Full enclosure requires a significant upfront investment

• Other direct pests? 
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Efficacy of a barrier at orchard border 

• Will a barrier reduce 
migration into the 
orchard?

• Will insecticide 
infused netting be 
more effective?



Making Dreams a Reality 
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Success!!!

Photo: J. Hepler

Photo: J. Hepler

Photo: J. Hepler





Questions?
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