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CropManage is an ET-based online decision 
support tool to assist farmers and ag 
professionals in managing irrigation and 
nutrient application for various crops.
• https://cropmanage.ucanr.edu/
• Developed and operated by UCCE.
• Started on cool season vegetables in Central Coast 
    since 2011.
• Expanded to berry, nut, agronomic, and warm season 
    vegetables.
• Optimize water and N fertilizer use with the goals of 
    improving crop yield, reducing environmental impact, and           
    saving costs. 
  

https://cropmanage.ucanr.edu/


Key features: Irrigation scheduling

Provides 
recommendations on 
when and how much to 
irrigate. Recommendations 

are made based on 
crop type, soil, 
weather conditions, 
and others. 



Key features: Nutrient management (Nitrogen)

Offers guidance on proper amount and 
timing of fertilizer applications to match 
crop needs and reduce over-application 
and nutrient run-off. 



Key features: Crop specific

CropManage currently 
supports a variety of 
crops with specific 
recommendations 
tailored to each crop’s 
growth pattern and 
stages. 



Key features: Data integration (weather stations and sensors)



Key features: Record keeping

The tool helps users keep detailed records of irrigation and fertilization practices, which can be 
useful for compliance with regulations and for analyzing effectiveness of different management 
strategies. 



General shape of the N uptake curve for annual crops

S-shaped N uptake for annual crops
• Early season: slow uptake 
• Sharp increase during shoot, 

leaf, and root expansion (when 
fertigation is needed). 

• Level off prior to harvest – N 
translocation from vegetative 
components to fruiting 
reproductive structures. 

Retrieved from Geisseler and Horwath (online resource)



Geisseler et al. (2020)

The general pattern of cumulative seasonal N uptake by 
processing tomatoes 



𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹 𝒔𝒔𝑹𝑹𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔 𝑵𝑵 𝒔𝒔𝒂𝒂𝒂𝒂𝒔𝒔𝑹𝑹𝒂𝒂𝒔𝒔𝒂𝒂𝑹𝑹𝒔𝒔𝒔𝒔 = 𝑻𝑻𝒔𝒔𝒂𝒂𝒔𝒔𝒔𝒔 𝒂𝒂𝒔𝒔𝒔𝒔𝒔𝒔𝒂𝒂 𝑵𝑵 𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝒓𝒓𝑹𝑹𝒔𝒔𝒂𝒂 −𝑵𝑵 𝒂𝒂𝒔𝒔𝒔𝒔𝒂𝒂𝑹𝑹𝑹𝑹𝒄𝒄𝑹𝑹𝒂𝒂𝑹𝑹𝒔𝒔𝒔𝒔𝒔𝒔 𝒔𝒔𝒔𝒔𝑹𝑹𝑹𝑹𝒔𝒔𝑹𝑹𝒂𝒂 𝑹𝑹𝒔𝒔 𝒂𝒂𝒕𝒕𝑹𝑹 𝒔𝒔𝒔𝒔𝑹𝑹𝒔𝒔

Soil test for soil residual NO3-N as total N, sourced from mineralization of OM, 
decomposition of soil microorganisms, left over residues, and contribution from 
cover crops. This tells you the directly available site-specific Nitrate at sampling.

Irrigation water, especially well water. 

Seasonal tomato N uptake pattern and % nutrient removed with harvest 







Crop Seasonal crop N uptake (kg/ha 
and lbs./acre)

% Nutrient removed with harvest

Broccoli 280-392 250-350 25-35
Brussels sprout 392-560 350-500 30-50
Cabbage 314-426 280-380 50-60
Cantaloupe 168-224 150-200 50-65
Carrot 168-247 150-220 55-65
Cauliflower 280-336 250-300 25-35
Celery 224-336 200-300 50-65
Head or romaine lettuce 135-180 120-160 50-60
Baby lettuce 67-78 60-70 65-75
Onion 168-200 150-180 60-75
Pepper (bell) 270-392 240-350 55-65
Potato 190-280 170-250 65-75
Processing tomato 247-358 220-320 55-65 (avg. of 3 lbs. N removed per 

ton of fresh fruit harvested)
Spinach 100-145 90-130 65-75

Seasonal N uptake and harvest removal of annual vegetables in CA

Tim Hartz (2020)





Cumulative N application and comparison with CM recommendation
2022

• Grower application: 260 lbs./acre
• CM recommendation: 150 

lbs./acre
• Yielded 56 tons per acre. 



2023
• 165 lbs./acre N recommended
• 186 lbs./acre N actually applied
• Yield: 58 tons/acre



Irrigation monitoring setup and system programming

• Trials located in Crows Landing (2022) and 
Stockton (2023). 

• Clay loam
• Machine transplanted on May 6, 2022 and 

May 24, 2023.
• Variety: 9013 in 2022 and 9016 in 2023
• Machine harvests Sept. 26, 2022 and October 

10, 2023.
• Field size: 61 acres (2022) and 30 acres 

(2023) – We monitored the whole field. 



CR300 
datalogger 12V Battery 

Cell210 cellular 
modem

• Monitored area: 61 (2022) and 
30 (2023) acres

• Single line sub-surface drip 
(10-12 inches below)

• No sprinkler
• Drip rate 0.04-0.05 in/hr

Tomato



ET-based irrigation…

ETtomato = ETref × Ktomato

Recommendation (inch of water) = Avg. ETref × Ktomato  ×days since last irrigation

ETtomato : actual ET of tomato (water demand) 
ETref : reference ET near the field, access through California Irrigation Management Information System (CIMIS) 
Ktomato: crop coefficient for tomato- relates to canopy development over the crop cycle.



Processing Tomato Crop Coefficient (Kc)



Daily ET reference: CIMIS



Irrigation recommendation: with a flow meter and communication devices



At a specific irrigation event



Irrigation recommendation: without devices



Cumulative irrigation and comparison with CM recommendation
2022

• Grower application: 30.5 inches
• CM recommendation: 26.6 

inches
• Last irrigation made on August 

23, 2022 – harvested on Sept. 
26, 2022.

• Yielded 56 tons per acre. 



Cumulative irrigation and comparison with CM recommendation
2023

• Highly overlapped
• Grower application: 24 inches
• CM recommendation: 24.3 

inches
• Last irrigation made on 

September 26, 2023 – 
harvested on Oct. 10, 2023.

• Yielded 58 tons per acre. 



Current adoption in the norther SJ Valley and future plans

• About 300 acres of tomatoes are now using CropManage for referencing 
irrigation and N in the valley. There were zero acres before 2021. 

• Recommendation of N application will be further tested. 
• Collaboration with other irrigation organizations/boards on promoting the 

use of decision-support tools. 
• Training and train-the-trainer workshops are underway
• In-person and Zoom-based trainings are being offered. 
• Key point: we will work together! 
 



Thank You!
zzwwang@ucanr.edu
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