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Commercial scale case study - 

•  Originated from a farm call in 2007 

• Demonstrated outcomes from adoption of 

improved irrigation scheduling techniques in 

French prune 

• Preceded fruit thinning and sizing study 

• Left with some questions 
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The orchard site – 28.5 acres 

managed by first generation grower 
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11 % Kimball gravelly loam, 
3-8 percent slopes, 
 Capability unit IIIe-3 

79 % Hillgate loam, 
0-3 percent slopes, 
 Capability unit IIIs-3 

7 % Perkins gravelly loam, 
0-3 percent slopes, 
 Capability unit IIs-4 

3 % Kimball gravelly loam, 
0-3 percent slopes, 
 Capability unit IIIs-3 



Other orchard features - 
• Located west of Sacramento River and northeast of Corning 

•  ½ planted in 1996, other ½ in 1997 

•  Myrobalan seedling rootstock 

•  183 trees per acre (17 ft between rows, 14 ft in row) 

•  Single line drip irrigation 

  Reliant on groundwater 

 30 inch in-line PC emitter spacing, 5.6 emitters per tree at 
0.6 gph 

   Average hourly water application rate 0.023 in/hr, 90 % DU 

• Fertilizer practices 

   500 lbs potassium sulfate banded per acre annually 

   200 lbs N/ac annually as UAN-32 through drip system 

   Use mid summer tissue testing to adjust 
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Key orchard concerns - 

 Small trees, too little orchard vigor 

 Higher, more consistent yields 

 Areas of standing water and slow water 
penetration 

 Tree loss, long term orchard health 

 “Seat of the pants” irrigation scheduling 
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Changes in irrigation management from 

2008 through 2011 

 Introduced grower to mobile irrigation lab to evaluate and 

understand irrigation system performance 

   Hourly water application rate 

   Irrigation distribution uniformity 

 Initiate water budget using real-time ETc data 

   Basic rationale for when to irrigate and how much water to apply 

 Field validate and adjust irrigation schedule 

   Monitor site specific orchard conditions and adjust for them 
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First approximation of weekly irrigation needs 

QUICK, WEEKLY CALCULATION OF 
IRRIGATION HOURS FOR WEEK OF JULY 
22-28, 2011: 

1.77 in. ETc – 0.0 in. rain = 1.77 irrigation needed 

1.77 in. ÷ 0.023 inch/hour = 78 hours per week 

78 hours x 0.85 = 66 hours per week 

Consideration: 

 Purposely applied less than 100 percent ETc 

◦ Concerned about areas of standing water 

◦ Allowed for stored soil moisture contribution 

◦ Accounted for in-season rainfall 

◦ Timely and moderate crop stress beneficial 
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QUICK, WEEKLY CALCULATION OF IRRIGATION 
HOURS FOR WEEK OF JUNE 24-30, 2011 WITH 
DIFFERENT WEATHER CONDITIONS: 

1.59 in. ETc – 0.56 in. rain = 1.03 irrigation 
needed 

1.03 in.  0.023 inch/hour = 46 hours per week 

46 hours x 0.85 = 39 hours per week 

 

 



Field validate and adjust irrigation schedule 

 Weekly measurement of midday stem water 

potential (SWP) with pressure chamber  

 Weekly measurement of volumetric soil moisture 

content six feet deep 
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Comparison of Irrigation Management in 

2005-07 versus 2008-11 
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Irrigation 

Water, 31.6 

inches, 76% 

In-season 

rainfall, 3.8 

inches, 9% 

Water 

needed 

from soil 

storage, 6.0 

inches, 15% 

2008-2011 Average 

Irrigation 

Water, 19.6 

inches, 48% 

In-season 

rainfall, 5.3 

inches, 13% 

Water 

needed 

from soil 

storage, 

16.1 inches, 

39% 

2005-07 Average 

Assumption:  Seasonal ETc average 41.0 inches 



2009 Baseline and Orchard Stem Water Potential (SWP) 

with 95 % Confidence Interval for the Orchard SWP Mean 

 

 

Year 

Inches 

In-season 

Rain 

Inches 

Irrigation 

Water 

Inches 

Soil 

Storage 

2009 2.0 34.5 8.8 



2010 Baseline and Orchard Stem Water Potential (SWP) 

with 95 % Confidence Interval for the Orchard SWP Mean 

 

 

 

Year 

Inches 

In-

season 

Rain 

 

Inches 

Irrigation 

Water 

 

Inches 

Soil 

Storage 

2010 5.1 31.7 4.5 
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2011 Baseline and Orchard Stem Water Potential (SWP) 

with 95 % Confidence Interval for the Orchard SWP Mean 

 

 

Year 

Inches 

In-

season 

Rain 

Inches 

Irrigati

on 

Water 

Inches Soil 

Storage 

2011 7.8 26.8 5.0 
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Yield trend after four years of modified irrigation 

management. 
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Change in 

Irrigation 

2007 - High midday 

temperatures 

occurred from 

March 11-18 and 

April 4-5 

2005 - High 

midday 

temperatures 

occurred 

from March 

6-12 
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Trend in average fruit count after four years of modified 

irrigation management. 
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2005 2006 2007 2008 2009 2010 2011 

Under Size 1.97 4.40 1.21 1.67 1.53 0.80 0.77 

097/111  4.36 0.00 0.00 0.00 1.81 0.65 0.00 

087/096 0.00 3.69 2.95 1.20 1.94 1.64 0.76 

077/086 11.81 3.25 0.00 2.94 6.49 0.00 1.44 

067/076 0.00 18.57 10.83 12.86 8.46 8.85 8.95 

057/066 23.24 27.07 24.42 22.12 29.98 21.69 6.38 

046/056 58.40 42.62 59.64 58.98 49.62 66.13 16.77 

034/045 0.00 0.00 0.00 0.00 0.00 0.00 64.75 

Trend in fruit size distribution after four years of modified 

irrigation management. 
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Trend in dry ratio of prunes after four years of 

modified irrigation management. 
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Trend in gross revenue after four years of modified irrigation 

management. 
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Effect of Change in Irrigation Management on Tree Loss 

and Long Term Orchard Health 
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July 2005 

July 2011 



Some Questions 
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Are the Crop Coefficients (Kc’s) for 

French prune current? 
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Date 

Current Kc’s for 

French prune 

3/16 0.55 

5/5 0.96 

8/17 0.95 

10/31 0.53 



Does Crop Load Affect Orchard Water 

Stress (Midday SWP) in French Prune? 
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Effect of 2011 Crop Load on Midday SWP 

Cropped Crop Removed 



Time to pass the baton to Rick 
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Thank you! 

Can irrigation management overcome 

too much crop load? 
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Buchner Effect of Fruit Thinning on 

Fruit Size and.ppt 

Buchner Effect of Fruit Thinning on Fruit Size and.ppt
Buchner Effect of Fruit Thinning on Fruit Size and.ppt

