
Development and Use of 
Nitrogen Removal 

Coefficients for Vegetable 
and Berry Crops

Andre Biscaro,
Irrigation and Water Resources Advisor

University of California Cooperative Extension, 
Ventura County



Outline

• N fertilizer use and groundwater quality in California

• New reporting requirements

• Applied vs removed N

• A-R example

• N removal coefficient project

• Summary



Soil Nitrogen Fluctuation

Among all essential plant nutrients, N is the 
most unstable in the soil, with significant 
fluctuation of in-season soil N levels;

Reason: combination of factors including numerous biological and chemical 
processes, variable uptake rates, uneven rainfall pattern, irrigation inefficiency 
and soil type, among others.



Nitrate Leaching
Loss of nitrate (NO3

-) from the soil due to irrigation or rain. 
Greatest loss potential of nitrogen from the soil. 
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Exceeding nitrate levels in groundwater



Regional Water Quality Control Boards

https://www.waterboards.ca.gov/waterboards_map.html

https://www.waterboards.ca.gov/waterboards_map.html




INMP Worksheet

Increase Efficiency

Kept On-Farm

Certification Required



INMR

Report Nitrogen Applied and Yield Submitted to VCAILG Annually
 



Applied vs Removed N

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

Applied:
- Fertilizers
- Organic amendments 
- Irrigation water N 

Other N sources:
- Residual soil N
- SOM mineralization

Goal: calculate the 

load of N that is left in 

the field following crop 
production



Calculating Removed N

Strawberry Removal Coefficient: 
- 2.8 (yield in ton/acre)
- 0.0014 (yield in lb/acre)

Yield (lb/acre) x 0.0014 = lb N removed/acre
50,000 lb/acre x 0.0014 = 70 lb N/acre
 

Example: Applied 250 lb N/acre; removed 70 lb N/acre; A-R = 180 lb N/acre



Need for developing these coefficients

While coefficients of several crops 
have already been created over the 
years, many are outdated and not 
representative of regional and 
current production systems. 

It is important that these 
coefficients accurately reflect the 
range of vegetable and berry 
cultivars, growing conditions and 
production practices used by the 
industry. 



Literature Review Assessing Available Removal Coefficients



Goal: establish crop coefficients for crops lacking 
this information 

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

Fields sampled for each commodity represented 
different soil types and production seasons at the 
time of harvest

Development of Nitrogen Removal Coefficients 
for Vegetable and Berry Crops
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Procedures (cont.)

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

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

In cases of certain crops of relatively large unit size 
such as cabbage and celery, between 1/6 and 1/8 
of each head was used to compose a sample, along 
with other subsamples. 



Procedures (cont.)

Each subsample included proportional parts of 
the sampled produce (e.g., leaves and petioles in 
the case of celery).  

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. 

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



Illustration of celery sampling:

X 8
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Results



Results (cont.)



Summary 

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

✓ Coefficients are under review by the State Water Resources 
Control Board

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

✓ Start reviewing your N removal and fertilization plans today

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



Thank you!
Questions/comments?

asbicaro@ucanr.edu
(805)645-1465

mailto:asbicaro@ucanr.edu
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