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Manufacturers

e Oxbo International
e Littau
e BEI
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BEI Model 1500 Self-propelled blueberry harvester
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Pluses and Minuses



Fresh market blueberry

 Hand-harvesting - >500 work hours/acre,
harvest cost > 70¢/Ib

e One O-T-R harvester can do the work of >60
people and cut harvest cost by 85%.
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Ground loss
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Bruised fruit softens rapidly and has shorter
shelf-life



Recent Research
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Fruit Bruise Assessment

After 7 days at 36 °F

Dropped 40 inches
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YOur goal is to design one inch sphere that are similar to a blueberry (at least small enough to go through a mechanical harvester). It is a very challenging goal to fit all those eletronic components into a one inch sphere. This diagram shows how we did that. on the top is the smallerst battery we can find; and then, two PCB boards we designed: first one holds x and y accelerometers and most electronic components, the second one holds the third accelerometer to sense the impacts from the orthogonal  z axis. Finally we cast the whole PCB boards including battery using silicone rubber and made the 1 inch sphere. This picture shows the real size of the BIRD sensor is comparable to a blueberry—well, I have to admit that this is a large blueberry. 


BIRD sensor: Internal Assembly

Housing

9254 mm

J19.4 mm
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This is the data measured by our BIRD sensor: 1. the whole process from falling to dropping in the lugs took only 8 seconds; 2. our data discribed how many impacts created in this 8 seconds, and what’s the impact values; 3. by using close up video, we can identify where these impacts happened. For instance, we found No. 2, the highest impacts happened when our sensor dropped on the catch frame. And No 4 was when the bBIRD dropped in the lug; 



Relating engineering data to fruit quality and

horticultural assessment (Variety x Height x Surface)

% Fruit with >25% of cut surface bruised

Hard - 24

Hard - 48 834 76 68 31
Soft - 24 199 21 22 1
Soft - 48 360 26 25 5

Bruise =

Drop height
Surface

Variety

Harvest Method



Conclusions:

* For fresh-market packaging, important to
consider internal damage, in addition to meeting
US No 1 standards

e Bruised fruit deteriorates and softens faster in
storage

e Rotary harvester causes less bruise damage than
sway and slapper harvester

 Reducing drop height can improve fruit quality
e Padding surfaces can reduce bruise damage

e More research is needed to reduce ground loss

e For now, installation cost outweighs economic return
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Conclusions:

e Firm-textured (crispy flesh) SH blueberry will
enable advancement in mechanical harvest

 On-going research supported by USHBC:

* - I[mprove BIRD sensor and develop better
real-time data acquisition system for
packing house and harvest operation

and identify points that can cause fruit
bruising.



Thank you for your attention!

Are there any questions?

Fumi Takeda
USDA-ARS
fumi.takeda@ars.usda.gov
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