
Optimum Walnut Canopies: Spacing and 
Managing Orchards for Both Early and Mature 

Production 
Bruce Lampinen 

~45% midday light interception

Potential for 4.4 MT/ha
~30% midday light interception

Potential for 3 MT/ha

~45% midday light interception

Potential for 4.4 MT/ha
~30% midday light interception

Potential for 3 MT/ha

~70% midday light interception

Potential for 7 MT/ha
~90% midday light interception

Potential for 8+ MT/ha

~10% midday light interception 



2nd Generation mule light bar 

Adjustable from 8 to 32 feet 

Tilt sensor 



ωImprovements with second generation Mule 

ςContinuously adjustable from 10-32 feet (versus 18-26 feet for first 
generation) 

ς Soil surface temperature at much higher resolution (2 degree angle of 
view versus 45 degree angle of view and faster acquisition) 

ςHD video camera that runs when Mule is moving 

ς New GPS that works much better in dense canopies 
 



Mid-summer, drive down rows with Mule 

light bar 

At harvest, pick up and weigh all nuts from 

same area driven down with light bar 





All walnut data 2009-2012

Midday PAR interception (%)
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Potential production is 100 pounds or 0.05 
tons per 1% of total midday PAR intercepted 

(PAR = photosynthetically active radiation) 





All walnut sites 2009 to 2012

Orchard age (years)
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2D Graph 1

Orchard age (years)
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180 trees/acre 
48 trees/acre 



Orchard age>8 years 

Light interception continues to increase 
with increasing tree density 

Yield tends to peak at about 70-80 trees/acre 



Orchard age>8 years 



Orchard age>8 years 



Orchard age>8 years 



Orchard age>8 years 



Planted in 1997 

ммΩ Ȅ ннΩ 

олΩ Ȅ олΩ 

мфΩ Ȅ нмΩ 

плΩ Ȅ нпΩ 

мпΩ Ȅ нмΩ 

мрΩ Ȅ олΩ 
Planted 
in 1982 



hǇǘƛƳǳƳ ŀǇǇŜŀǊǎ ǘƻ ōŜ ŀǘ ŀōƻǳǘ нпΩ-нсΩ ǘǊŀŘƛǘƛƻƴŀƭ ǎǇŀŎƛƴƎ ŀƴŘ ŀōƻǳǘ ср-75 trees 
ǇŜǊ ŀŎǊŜΦ ¢ƘŜ ƘƛƎƘŜǎǘ ȅƛŜƭŘƛƴƎ ƻǊŎƘŀǊŘ ƛƴ ǘǊƛŀƭ ǿŀǎ нпΩ Ǌƻǿ ǎǇŀŎƛƴƎ ōȅ нрΩ ǘǊŜŜ ǎǇŀŎƛƴƎ 
   

Row spacing Tree spacing #trees/acre 

20 20 109 

21 21 99 

22 22 90 

23 23 82 

24 24 76 

25 25 70 

26 26 64 

27 27 60 

28 28 56 

29 29 52 

30 30 48 



ω Howard pruning trial- After 7 years of treatment imposition  

 

 

 

 

 

 

 

 

ω Chandler pruning trial- After 5 years of treatment imposition, there were no 
benefits to pruning and cumulative yields were similar among all treatments 

 

ÅPruned versus unpruned- no sign. dif. in: 

ÅTree size 

ÅMidday canopy light interception 

ÅCumulative yield 

ÅPercent sunburn 

ÅNut quality- except more large nuts  

   in unpruned in 2008 

ÅThis study does not support the common  

wisdom that you need to prune walnuts to 

get them to grow 

ÅPruned versus unpruned- no sign. dif. in: 

ÅHeavy pruning resulted in smaller 

trees and less yield in early years 

No benefits of either minimal or heavy 

pruning 

ÅThis study does not support the common  

wisdom that you need to prune walnuts to 

get them to grow 
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3/23/09 
3/23/09 

Before pruning 

Unpruned                             Heavily pruned 



3/25/09 
3/25/09 

After pruning 

Unpruned                             Heavily pruned 
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