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Irrigating



Irrigating

•Determine amount

• Irrigate that amount

•Check amount right

•Repeat



Determine Amount
How much water your field is using



Determine Amount



When To Start

Dormancy

Dormancy

Determine Amount

Irrigation



When To Start

Dormancy

Dormancy

Determine Amount

6 ac-in

Irrigation

No Irrigation



When To StartDetermine Amount



When To StartDetermine Amount

?

•Soil moisture

•Plant water stress



Determine Amount



Determine Amount

𝐻𝑜𝑢𝑟𝑠 𝑟𝑢𝑛 𝑖𝑟𝑟𝑖𝑔𝑎𝑡𝑖𝑜𝑛 =
𝐺𝑎𝑙𝑙𝑜𝑛𝑠 𝑝𝑒𝑟 𝑡𝑟𝑒𝑒

𝐸𝑚𝑖𝑡𝑡𝑒𝑟 𝑜𝑢𝑡𝑝𝑢𝑡 𝑝𝑒𝑟 𝑡𝑟𝑒𝑒

? =



Determine Amount

𝐻𝑜𝑢𝑟𝑠 𝑟𝑢𝑛 𝑖𝑟𝑟𝑖𝑔𝑎𝑡𝑖𝑜𝑛 =
𝐺𝑎𝑙𝑙𝑜𝑛𝑠 𝑝𝑒𝑟 𝑡𝑟𝑒𝑒

𝐸𝑚𝑖𝑡𝑡𝑒𝑟 𝑜𝑢𝑡𝑝𝑢𝑡 𝑝𝑒𝑟 𝑡𝑟𝑒𝑒

Microsprinkler Inline Drip



Determine Amount

𝐸𝑚𝑖𝑡𝑡𝑒𝑟 𝑜𝑢𝑡𝑝𝑢𝑡 𝑝𝑒𝑟 𝑡𝑟𝑒𝑒 = 𝑂𝑛𝑒 𝑒𝑚𝑖𝑡𝑡𝑒𝑟′𝑠 𝑜𝑢𝑡𝑝𝑢𝑡
𝑇𝑟𝑒𝑒 𝑠𝑝𝑎𝑐𝑖𝑛𝑔

𝑆𝑝𝑎𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑒𝑎𝑐ℎ 𝑒𝑚𝑖𝑡𝑡𝑒𝑟

𝐸𝑚𝑖𝑡𝑡𝑒𝑟 𝑜𝑢𝑡𝑝𝑢𝑡 𝑝𝑒𝑟 𝑡𝑟𝑒𝑒 = 𝑂𝑛𝑒 𝑒𝑚𝑖𝑡𝑡𝑒𝑟′𝑠 𝑜𝑢𝑡𝑝𝑢𝑡
𝑇𝑟𝑒𝑒 𝑠𝑝𝑎𝑐𝑖𝑛𝑔

𝑆𝑝𝑎𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑒𝑎𝑐ℎ 𝑒𝑚𝑖𝑡𝑡𝑒𝑟
1 gallon/hour6 gallons/hour

12 feet

12 ft

Single 
Drip Line

2 feet

2 ft



Acre

Determine Amount

𝐻𝑜𝑢𝑟𝑠 𝑟𝑢𝑛 𝑖𝑟𝑟𝑖𝑔𝑎𝑡𝑖𝑜𝑛 =
𝐺𝑎𝑙𝑙𝑜𝑛𝑠 𝑝𝑒𝑟 𝑡𝑟𝑒𝑒

𝐸𝑚𝑖𝑡𝑡𝑒𝑟 𝑜𝑢𝑡𝑝𝑢𝑡 𝑝𝑒𝑟 𝑡𝑟𝑒𝑒

𝐺𝑎𝑙𝑙𝑜𝑛𝑠 𝑝𝑒𝑟 𝑡𝑟𝑒𝑒 = 𝐸𝑇𝑜 × 𝐾𝑐 × 𝑅𝑜𝑤 𝑆𝑝𝑎𝑐𝑖𝑛𝑔 × 𝑇𝑟𝑒𝑒 𝑆𝑝𝑎𝑐𝑖𝑛𝑔 × 0.623
(feet) (feet)

Acre Inch

(inch)



Determine Amount

𝐻𝑜𝑢𝑟𝑠 𝑟𝑢𝑛 𝑖𝑟𝑟𝑖𝑔𝑎𝑡𝑖𝑜𝑛 =
𝐺𝑎𝑙𝑙𝑜𝑛𝑠 𝑝𝑒𝑟 𝑡𝑟𝑒𝑒

𝐸𝑚𝑖𝑡𝑡𝑒𝑟 𝑜𝑢𝑡𝑝𝑢𝑡 𝑝𝑒𝑟 𝑡𝑟𝑒𝑒

𝐺𝑎𝑙𝑙𝑜𝑛𝑠 𝑝𝑒𝑟 𝑡𝑟𝑒𝑒 = 𝐸𝑇𝑜 × 𝐾𝑐 × 𝑅𝑜𝑤 𝑆𝑝𝑎𝑐𝑖𝑛𝑔 × 𝑇𝑟𝑒𝑒 𝑆𝑝𝑎𝑐𝑖𝑛𝑔 × 0.623
(feet) (feet)(inch)



Determine Amount

San Joaquin and Stanislaus counties: https://cestanislaus.ucanr.edu/news_102/Weekly_Crop_Water_Use_Report/

Merced, Madera, Fresno counties: https://ucanr.edu/sites/Nut_Crops/Weekly_ET_Reports/

Kern County: https://cekern.ucanr.edu/news_80/Kern_ET_Update/



Determine Amount

𝐻𝑜𝑢𝑟𝑠 𝑟𝑢𝑛 𝑖𝑟𝑟𝑖𝑔𝑎𝑡𝑖𝑜𝑛 =
𝐺𝑎𝑙𝑙𝑜𝑛𝑠 𝑝𝑒𝑟 𝑡𝑟𝑒𝑒

𝐸𝑚𝑖𝑡𝑡𝑒𝑟 𝑜𝑢𝑡𝑝𝑢𝑡 𝑝𝑒𝑟 𝑡𝑟𝑒𝑒

𝐺𝑎𝑙𝑙𝑜𝑛𝑠 𝑝𝑒𝑟 𝑡𝑟𝑒𝑒 = 𝐸𝑇𝑜 × 𝐾𝑐 × 𝑅𝑜𝑤 𝑆𝑝𝑎𝑐𝑖𝑛𝑔 × 𝑇𝑟𝑒𝑒 𝑆𝑝𝑎𝑐𝑖𝑛𝑔 × 0.623
(feet) (feet)(inch)



Irrigation Considerations



Irrigation Considerations

True or False

“Young almonds use the same exact amount 
of water as older almonds”



Irrigation Considerations

𝐺𝑎𝑙𝑙𝑜𝑛𝑠 𝑝𝑒𝑟 𝑡𝑟𝑒𝑒 = 𝐸𝑇𝑜 × 𝐾𝑐 × 𝑅𝑜𝑤 𝑆𝑝𝑎𝑐𝑖𝑛𝑔 × 𝑇𝑟𝑒𝑒 𝑆𝑝𝑎𝑐𝑖𝑛𝑔 × 0.623
(feet) (feet)

Tree Age (years)

M
id

-s
ea

so
n

 K
c

Almond tree 

age (years)

% of ETc of 

mature almond 

trees

1 40

2 55

3 75

4 90

𝐾𝑐𝐸𝑇𝑐
(inch)

%( )



Irrigation Considerations

True or False

“The perfect emitter placement for 
older almond trees is the same as 

young almond trees”



Irrigation Considerations



Irrigation Considerations

Others have or will cover

•Soil water holding capacity

•DU or CU



Irrigate That Amount



Irrigate That Amount



Check That It Was Right



Check That It Was Right

Why?

Haven’t I done enough…..



Check That It Was Right

It’s up to you.



Check That It Was Right

𝐺𝑎𝑙𝑙𝑜𝑛𝑠 𝑝𝑒𝑟 𝑡𝑟𝑒𝑒 = 𝐸𝑇𝑜 × 𝐾𝑐 × 𝑅𝑜𝑤 𝑆𝑝𝑎𝑐𝑖𝑛𝑔 × 𝑇𝑟𝑒𝑒 𝑆𝑝𝑎𝑐𝑖𝑛𝑔 × 0.623
(feet) (feet)(inch)



Check That It Was Right

𝐺𝑎𝑙𝑙𝑜𝑛𝑠 𝑝𝑒𝑟 𝑡𝑟𝑒𝑒 = 𝐸𝑇𝑜 × 𝐾𝑐 × 𝑅𝑜𝑤 𝑆𝑝𝑎𝑐𝑖𝑛𝑔 × 𝑇𝑟𝑒𝑒 𝑆𝑝𝑎𝑐𝑖𝑛𝑔 × 0.623
(feet) (feet)(inch)



Check That It Was Right

It’s up to you.



Check That It Was Right

“Don’t pick the perfect tool,

pick the perfect tool for you.”



Check That It Was Right
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Check That It Was Right
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Check That It Was Right



In Summary for Irrigation



In Summary

•Determine amount

• Irrigate that amount

•Check amount right

•Repeat



Fertilization



Fertilization

•What type

•How much

•How often



Type of Fertilizer

Nitrogen is nitrogen



Type of Fertilizer

•Availability

•Leaching

•pH



Type of Fertilizer

•Availability

•Leaching

•pH UREA+ & AMMONIUM +

NITRATE-



Type of Fertilizer

•Availability

•Leaching

•pH

HYDROGEN+

LOWER PH



Type of Fertilizer

Nitrogen is nitrogen



How Much To Apply



Baseline Additional

1 30 0

2 55 0*

3 65 68 per 1000 kernel lbs

4 55 68 per 1000 kernel lbs

Year
Nitrogen per acre (lbs)

*Some Year 2 almond orchard can have substanital yield. If so, 

follow Year 3 and 4 recommendations

Fertilizer Nitrogen

Ammonium nirate 34%

Ammonium sulfate 21%

CAN-17                                        

(calcium ammonium nitrate)
17%

Calfium nitrate 16%

Urea 45%

UN-32                                                   

(urea ammonium nitrate)
32%

How Much

Water  == Nitrogen?𝑁 𝑙𝑏𝑠

𝑎𝑐𝑟𝑒 𝑖𝑛𝑐ℎ 𝑤𝑎𝑡𝑒𝑟
= 𝑁𝑂3 𝑁 𝑝𝑝𝑚 × 0.23-



How Often



How Often

No more than

one oz of nitrogen 

per tree for any 

single application 

on first year

trees



How Often

No more than

two oz of nitrogen 

per tree for any 

single application 

on second year

trees



How Often

Lanky Burned



Thank You!

Technical assistance and trainings
If interested, please contact:  
• Moneim Mohamed – UCCE Stanislaus, San Joaquin 

and Merced Counties: amohamed@ucanr.edu 
• Mae Culumber – UCCE Fresno County: 

cmculumber@ucanr.edu  
• Cameron Zuber – UCCE Merced and Madera 

Counties: cazuber@ucanr.edu  
• Tobias Oker – UCCE Kern County: teoker@ucanr.edu    
• Giulia Marino – UC Davis: giumarino@ucanr.edu 



Cameron Zuber

Email: cazuber@ucanr.edu

Cell: (209) 201-2352

Office: (209) 385-7403

Most deciduous crops in Merced County.
Just walnuts in Madera County



Web Resource

www.sjvtandv.com



How Do You Say Almond?

A screenshot of text

Description automatically generated

Map as of 2023

https://ucanr.edu/sites/sayalmond/


Other information



Other information



Other information



Other information



Other information



Irrigation Considerations

True or False

“All soil types can hold the same 
amount of water”



Irrigation Considerations

Soil Water Holding Capacity



Irrigate That Amount

MixtureSand Clay loam



Irrigate That Amount

MixtureSand Clay loam



Irrigate That Amount

MixtureSand Clay loam



Determine Amount

𝐸𝑇𝑜 × 𝐾𝑐



Irrigation Considerations

True or False

“Every single emitter in your field outputs the 
same exact amount of water”



Irrigation Considerations



Irrigation Considerations

Distribution Uniformity



Irrigation Considerations

System Distribution Uniformity Fraction

Drip 0.85-0.90

Micro-sprinkler 0.80-0.90

Sprinkler 0.70-0.90



Irrigation Considerations
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