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~454 million kilograms

227-454 million kilograms

0.45-227 million kilograms

1 dot = 40.5 hectares



Annual rainfall

965 mm/year

152 mm/year

There is a large gradient in precipitation from 
north to south in California’s central valleys
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In general, almond yields increase as you go away 
from the delta influence in the center of the state

Nonpareil plus 
2-3 pollenizers

Nonpareil plus 1 
pollenizer
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5 metric tons of kernel per ha (4500 kernel lbs/ac)

How do you get there?



Factors influencing yield potential in 
a developing orchard
• Canopy size as influenced by

•  Variety
•  Rootstock
•  Tree spacing
•  Irrigation management
•  Nutrition management
•  Pruning



Yield and irrigation needs are driven 
by canopy size

• Important to have a means to assess 
canopy size

• We use photosynthetically active 
radiation (PAR) interception under 
the tree canopy to assess canopy 
size

• This is better than shaded area since 
it also account for light coming 
through in the shade



Decagon Sunfleck Ceptometer



2nd Generation mule light bar

Adjustable from 7 to 32 feet  in width

3d tilt sensor

GoPro camera

Adjustable from 2 to 11 meters in width



Normal speed of 
travel is  10 km/hr so 
we can map about 
20 km within 1 hour 
of midday 

We set up a portable weather 
station with temp, RH, windspeed 
and PAR sensors outside orchard



Wireless controller for hydraulically operated auto sampler

Self contained hydraulic system for operating augers, 
autosampler and elevator

Trimble GPS acts as datalogger to 
collect continuous yield data

Autosampler delivers nuts to right rear of cart

Load cell equipped harvest trailer









PAR 
interception

Applied 
water 
(mm)

Yield 
potential 
(MT/ha)

10 178 0.560
20 356 1.121
30 533 1.681
40 711 2.242
50 889 2.802
60 1067 3.363
70 1245 3.923
80 1422 4.483
90 1600 5.044

Summary of available yield versus applied water trials in California and 
Australia suggest that production potential is 0.00315 MT/mm water 
applied so yield potential is about 2 MT/ha with 650mm rainfall under 
rain-fed conditions



PAR 
interception

Applied 
water 
(mm)

Yield 
potential 
(MT/ha)

10 178 0.560
20 356 1.121
30 533 1.681
40 711 2.242
50 889 2.802
60 1067 3.363
70 1245 3.923
80 1422 4.483
90 1600 5.044

Maximum recommended 
canopy cover to minimize food 
safety risk

How do we produce 4.5 mt/ha?- This will be the subject of my afternoon talk.



Questions?
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