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Canopy measurement
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Yield monitoring

Variable rate application
of fertilizers and
pesticides is typically controlled
by ultrasonic or photoelectric
canopy sensors
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Objectives of VRA are to avoid fertilizing bare grotind
and to regulate nutrient doses according to trelgeF size
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CREC’s spinner-disk VRA spreader:

=Eight Banner® photoelectric diffuse
reflectance sensors grange ~ 6 m) with look-

low spacing

ahead 18’ height
% 100% rate

- , Infrared -
Trunk fine A ightbeams " Trunk jine

N fertilizer rate

=240 Iblacly i
13" height
"+ Sensors =
eMPmax) [ )l K ' S 83% rate
& height
--------- 66% rate

3" height

0% rate

5 =

3 )0’ height
/0% rate

UF [FLORTDA

Limitations of existing VRA sensors

o ATt
Irreversible decline;

should receive § Should receive reduced

normal fertilizer and

pesticide spray

Ultrasonic or photoelectric
canopy sensors cannot distinguish
between healthy and declining trees

A key component to
the success of VRA
is the real-time
canopy sensing
system which
measures the size
of the trees before
the appropriate
dose of fertilizer is
dispensed
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A well-tuned VRA system can correctly and
precisely fertilize any size tree

(Video clip)

Problems with mapping
yield from fruit tub
positions:

Multiple, unknown #
rees/tub (variable)

Yield coordinates are
ocated in the row middles
here the tubs were
arbitrarily) placed by
pickers

Individual tree yields not
possible

T




Georeferenced digital photography

Possible Applications
« yield prediction
«canopy health
*VRA
«orchard inventory

Collecting real-time digital
color images of canopy

(Click on image to play video clip)
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500 —  Actual fruit yield does not correlate

— =loix well with fruit pixels alone
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Defoliated tree v
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Ultrasonic canopy measurement
(10)
— Ultrasonic transducer

Tree canopy
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500 —  Actual fruit yield does not correlate
well with canopy volume alone
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Ultrasonic canopy measurement
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LEFT RIGHT res canopy messuremen:

Yield index = ( fruit pixels per unit of canopy x canopy volume
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Application 3: Cang_py health measurement
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Example: diseases disrupting normal canopy appearance
might be detected with cameras

| GIS mapping of blight disease incidence and spread: *
L21 March 2007
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~ Smoothed canopy stress map shows stress location & patterns in block
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Conclusions / Recommendations
=Georeferenced digital photographs of tree canopies
can be collected in real time at speeds >9 km/h in
citrus orchards (up to 19 km/h tested) using
inexpensive cameras

=Fruit yield of individual trees or any portion of canopy
can be predicted (R2>0.9) from a combination of canopy
volume and fruit pixel counts

=Fruit pixel data from the camera and canopy size data
from the ultrasonic system were highly synergistic,
since the correlation of each individual component of
yield data with actual fruit yield was much lower
(R2<0.75) than their product

=These methods could be used to create digital orchard
inventories, map yields and canopy damage from

pests/diseases or wind> VRA of fertilizer & pesticides
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