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Drivers for better management of water and nitrogen

OPTIMIZING YIELD AND 
QUALITY

WATER QUALITY 
REGULATIONS

SUSTAINABLE GROUND 
WATER MANAGEMENT 

ACT

SUSTAINABILITY 
METRICS



Nitrate impacts on groundwater has become a public and environmental 
concern

Irrigated Lands Regulatory Program 
requires growers to develop and 
implement irrigation and nutrient 
management plans (INMPs)

Public and environmental groups provided testimony on 
impacts of nitrate in drinking water on human health and the 
environment



A-R is a simple metric to estimate potential nitrogen loading 
to ground and surface water

A/R is a metric to estimate N use efficiency

Part of the INMP requires reporting applied (A) and 
removed (R) Nitrogen 



Amount of nitrogen removed through harvest, pruning, or other 
methods, and the nitrogen sequestered in permanent wood of 
perennial crops

Amount of nitrogen applied through the irrigation water based on the 
groundwater nitrate concentration 

R (Removal)

Afer (Applied N from fertilizer)
Amount of nitrogen applied in fertilizers, compost, and other organic 
amendments

Airr (Applied N from irrigation water)

Total amount of nitrogen applied

Afer + Airr

What is A and R?



What are strategies to better match fertilizer applications with 
crop needs?



Fraction of Season
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Seasonal N uptake = expected yield (t/ac) × 4.5 

Seasonal N uptake = 70 tons/acre × 4.5

      = 315 lbs N/acre Max. N uptake rate =
4 to 5 lbs N/acre/day

N uptake of tomato

Know the N needs of your crop



Account for all sources of plant available nitrogen 

• Residual mineral N in soil (Nitrate and ammonium)
• Nitrogen mineralization from soil organic matter, 

organic amendments, and previous crop residues
• N in irrigation water

soil water crop residue



Use the Soil Nitrate Quick Test before fertilizing



Materials

1. 50 ml polyethylene centrifuge test tubes
2. Test tube rack
3. Nitrate test strips (Mquant, Bartovation)
4. 0.01 M Calcium Chloride dihydrate extractant (5.6 

g CaCl to 1 gal distilled water)
5. Soil probe
6. 1-gallon buckets
7. Cooler and blue ice



Use a soil probe and a bucket for each depth 



Collecting a representative soil sample for the nitrate quick test

Soil probe inserted 
next to seedline, 
but angled to under 
the placement of 
fertilizerFertilizer

Collect a minimum of 10 to 
20 cores representing all 
areas of the  field



Nitrogen is often available in irrigation water

Well water
(2 to 70 ppm Nitrate-N)

Recycled water
(15 to 30 ppm N  as Ammonium + Nitrate)



Calculating N applied from irrigation water:

Applied water (inches) x NO3-N conc. (ppm) x 0.227

= lbs N/acre

✓Applied water = 2 inches
✓Nitrate-N concentration = 30 ppm

2 inches x 30 ppm NO3-N x 0.23 

= 13.8 lbs N/acre

Example:



Determine average nitrate 

concentration in irrigation 

water

Evaluated N concentration of irrigation water after every 

irrigation:



Crediting for N in water and residual soil N

+

Current N status of Soil Future N contribution

Soil Nitrate N in water



CropManage can help with nitrogen fertilizer decisions

cropmanage.ucanr.edu



Good water management 
is a prerequisite for 
efficient use of nitrogen 

• Nitrate form of N is easily 
leached

• Rooting depth of many 
vegetable crops is shallow, 
especially in the early season

• Nitrogen fertilizers are often 
applied through the irrigation 
system

• Irrigation water often contains 
background levels of nitrogen



3 Sides to Achieving High Irrigation Efficiency

Design

Scheduling

Operation and 
MaintenanceIE



Distribution Uniformity Evaluation



Pressure is the key to drip irrigation

✓ Right pressure
✓ Consistent pressure



Tape Pressure (psi)
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Discharge rate of drip tape varies with pressure

34% less water



If pressure varies, then the flow rate of the 
irrigation system will vary
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Pressure reducing valves/regulators 
can maintain a consistent pressure in 
the lateral lines

• Need to be selected for flow rate and 
pressure range of the drip system

• Prerequisite for accurate irrigation 
scheduling



What is Irrigation 
Scheduling? 

• WHEN to irrigate? 
• HOW MUCH to irrigate?



Various Approaches to Irrigation Scheduling

Weather (ET)-based Plant-based Soil-based



Soil Moisture Monitoring

Tension Volumetric



Tensiometers 
measure the energy 
that plants require 
to pull water from 
the soil pores 
(tension)

Measurement of soil moisture 

that is most related to water 

status in a plant

DIY tensiometer



Don’t throw away your soil probe!



CIMIS weather network

ETcrop = ETref   Kcrop

Kc can vary from 0.1 to 1.2 

Converting Reference ET to
Crop ET:

Weather-based irrigation scheduling



CropManage: Online irrigation and nitrogen management decision 

support

cropmanage.ucanr.edu



We offer CropManage 

training workshops to get 

users familiar with 

sustainable irrigation and 

nutrient management.

Next training: March 11, 

2026 – Modesto. Sign up 

today!



Summary
▪Growers will need to become more efficient managing 
nitrogen and water in the upcoming years.

▪Need to credit all sources of N (residual soil N, soil organic 
matter, organic amendments, irrigation water) which can 
supply much of the N requirements of a crop.

▪Irrigation management is key to optimizing water use  and 
nitrogen use efficiency.

▪There are many tools available that can help growers 
improve N and water management (Soil nitrate quick test, 
soil moisture sensors, pressure regulators, CropManage).



Thank You!
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