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Irrigation and Nitrogen 
Management Plan

- Due March 1st 2025
- Kept on-farm



Irrigation and Nitrogen Management Report

- Due March 1st 2026
- Submit to VCAILG



Other N sources:
- Residual soil N
- SOM mineralization

Applied vs Removed N

Removed: 
all N that leaves the field 
with the produce (boxes)

Applied:
- Fertilizers
- Organic amendments 
- Irrigation water N 

Goal: calculate 
the load of N 
that is left in the 
field following 
crop production



Calculating Removed N, A/R Ratio and A-R Difference

Fresh Market Celery Removal Coefficient: 
- 0.00106 (yield in lb/acre)

Yield (lb/acre) x 0.00106 = lb N removed/acre
78,000 lb/acre x 0.00106 = 82.7 lb N/acre
 

Example: 
Applied 300 lb N/acre 
Removed 82.7 lb N/acre 
A-R = 217.3 lb N/acre
A/R = 3.6



Goal: establish crop coefficients for 
crops lacking this information 

ü 55 crops and crop products were 
sampled in commercial production 
fields between 2020 and 2023 

Development of Nitrogen Removal 
Coefficients for Vegetable and Berry Crops

Richard Smith, Michael Cahn, Aparna Gazula, Andre Biscaro 



Procedures (cont.)

ü An average of 15 fields were sampled per 
commodity and commodity type, with 
four samples collected per field at 
different locations throughout the field to 
account for site variability

ü Each sample consisted of six to eight 
subsamples collected from the harvested 
produce.



Procedures (cont.)

ü The fresh weight of each sample was 
taken in the field, and each sample oven 
dried and sent to the UC Davis Analytical 
Lab for total nitrogen analysis. 

ü Dry matter content and total nitrogen for 
each sample were used to calculate the 
removal coefficient.



Illustration of celery sampling:

X 8
Field

Sampling locations
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Calculating Removed N,  A/R  and  A-R

Fresh Market Celery Removal Coefficient: 
- 0.00106 (yield in lb/acre)

Yield (lb/acre) x 0.00106 = lb N removed/acre
78,000 lb/acre x 0.00106 = 82.7 lb N/acre
 

Example 2: 
Applied 200 lb N/acre 
Removed 82.7 lb N/acre
 
A-R = 117.3 lb N/acre
A/R = 2.4

Example 3: 
Applied 400 lb N/acre 
Removed 82.7 lb N/acre 

A-R = 317.3 lb N/acre
A/R = 4.8

Example 1: 
Applied 300 lb N/acre 
Removed 82.7 lb N/acre
 
A-R = 217.3 lb N/acre
A/R = 3.6



Outlier Threshold

A/R or A-R Values above the Threshold are Outliers

0 1 2 3 4 5 6

Outliers



Summary 

ü N removal coefficients were developed for over 55 
vegetable and berry crops and crop products

ü Coefficients are under review by the Regional Water 
Board

ü The parameters for determining A-R outliers haven’t 
been defined yet

ü Start reviewing and optimizing your N fertilization asap

ü Please reach out with any questions about these 
coefficients and related calculations



Developing of an 
Irrigation App to Improve 

Decisions for Optimal 
Water Use



Why is irrigation scheduling challenging?
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Crop water demand changes 
according to canopy and weather

Crop cycle

Ca
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Ideal irrigation

20

Inefficient irrigation



Irrigation
Recommen-

dation

Kc (varies with different canopy cover)

x

ETo
20% 60% 90%

Basic equation: ETc = ETo * Kc

ETc = Crop evapotranspiration
ETo = Reference evapotranspiration
Kc = Crop coefficient 

ET-Based Irrigation

Accounting for distribution uniformity 
and leaching fraction:
ETc = ((ETo * Kc)/(DU/100))/(1-LF/100)

DU = Distribution uniformity
LF = Leaching fraction



https://cropmanage.ucanr.edu/ 

https://cropmanage.ucanr.edu/


Chooses the weather station

Collects reference evapotranspiration 
data since last irrigation

Adjusts the crop coefficient

Converts volume to time

ü Distribution Uniformity: 85%

ü Leaching Fraction: 10%

English or Spanish



Example:

Last irrigation on March 4

Kc = 0.3 Kc = 0.95

ETc = 0.32*0.3 = 0.1 in ETc = 0.32*0.95 = 0.3 in 

DU= 90%
LF = 10%

ETc = (0.1 *1.1)*1.1
 = 0.12 in

ETc = (0.3*1.1)*1.1
 = 0.36 in

Date ETo (in)
3/4/25 0.12
3/5/25 0.01
3/6/25 0.07
3/7/25 0.12

total 0.32



Canopy estimations using the Canopeo app

17.8% 16.9% 19.6%



https://canopeoapp.com 

https://canopeoapp.com/


Summary

ü Currently beta-testing at celery commercial fields 
(Duda and Deardorff Family Farms)

ü Avocado Commission grant; beta-testing coming 
soon.

ü Anticipated outcomes:

 - Increased adoption of data-driven management

 - Improved water use efficiency 



CIMIS

Ventura County ETo Stations
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