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History of Nets in Orchards

v'Hail nets
v'Shade nets
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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

Top-cover only

Tree wrap
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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. 


G

Net Enclosures Expand in Washington



Presenter
Presentation Notes
The use of net enclosures is rapidly expanding in Washington.  Older blocks can be retro-fitted, but the greatest efficiency is achieved when the net enclosure structure is integrated with the trellising system at planting (left photo).  Large parts of this 600 acre orchard (right photo) have been protected with nets, and many other large orchard companies are investing in this technology.  However, it presupposes a premium price for the crop (especially club varieties), dwarfing rootstocks, and high yields in order to be profitable.  


Multiple Functions

v Reduce heat stress

v Eliminate overhead
cooling

v Improve fruit size, skin
color

v Reduce worker
exposure to UV

v Reduce worker heat
stress

v Equipment-accessible

v Exclude birds

v Exclude deer

Exclude insects?
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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. 


@ BMSB in Eastern WA Tree Fruit

BMSB not yet established as landscape-level agricultural
pest in north-central WA




Washington Species

Natives used as proxies for BMSB

Red-Shoulder Stink Bug Conchuela Bug Consperse Stink Bug
Thyanta pallidovirens Chlorochroa ligata Euschistus conspersus

(Zack et al., 2012; McGhee, 1997)



Life Cycle

May-July
14-40 eggs/cluster

Aug-July
Dormant: Oct-April

(McGhee, 1997)



(Bordon et al., 1951)
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Behavior

Migration into orchards is associated with
vegetation senescence.
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Objectives

Photo: J. Hepler

Obj. 1: Determine when and how
stink bugs migrate into orchard.

Photo: Capital Press :

Obj. 2: Examine physical
exclusion as a control tactic.




@ Experimental Design

Obj.1: Determine timing, directionality, and height of stink bug
migration.

« 2017: Constructed 5 - 6 x 9 ft sticky barriers.
*2018: Increased sticky barriers to 13 ft.

« Recorded stink bugs weekly by height from 5 Jun — 13 Sep.
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2018 Results
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2017 Results
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2018 Results
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2018 Results
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@ Physical Exclusion

Obj.2: Evaluate efficacy of shade net barriers to exclude
migrating stink bugs.




Experimental Design

« Constructed 3 -150 x 12 ft (45.72 x 3.65 m) shade net
barriers with flaps in 2016.




Experimental Design

3 treatments: 1. Netting with deltamethrin-infused flaps
2. Netting with non-insecticidal flaps
3. No net control.
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Vegetation: : T 12 8 ‘?:T _
« Beat sheet sample for y 3 ' e - ;
8 minutes. A BRI S %
« Sum all stink bugs by E e _ E 3 1
life stage and species. | A O AR Y d 1 :
Orchard:

Beat sheet sample 10
trees, 4 times each, in
each sample area.

Sum all stink bugs by life
stage and species.
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2018 Results

Avg. CID stink bug adults/plot
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Shade Netting Enclosures

3 treatments:
1. Cage 4 replications

2. Conventional 48 trees/plot
3. Control (no treatment)

Photo: A. Marshall




Stink Bug Damage Reduction
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Stink bug a

mm 2016
. 2017

Cage Airblast Check



Codling Moth Exclusion
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@ Codling Moth Damage Reduction
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