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Nitrogen Use Reporting



Tools for making water and nitrogen
fertilizer decisions at the field level

Soil nitrate quick test  

Weather-based irrigation scheduling



CIMIS weather network

 Solar radiation
 Wind speed
 Air temperature
 Relative Humidity

Evapotranspiration of a 
grass reference crop is

estimated from:

Weather-based irrigation scheduling

CIMIS station 209



ETcrop = ETref  Kcrop

Kc varied from 0.05 to 0.95 

Crop coefficients are 
needed to calculate
crop ET 34 % canopy 

75 % canopy 



Fraction of Crop Cycle
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On-farm challenges in implementing tools for managing 
water and fertilizer:

 Multiple fields to manage and track
 Other decisions and activities to 

coordinate
 Calculations involved for N and water 

management decisions are time 
consuming

 Collected data needs to be available to 
the decision maker(s) and decisions need 
to be communicated to field staff



“Think Outside the Spreadsheet”



CropManage: online irrigation and N management decision 
support tool

https://cropmanage.ucanr.edu



Database 
driven web 
application

Field sensors

Soil and Ranch

Soil nitrate test

CIMIS ETo

Crop ET model

Crop N model

Watering 
Recommendation

N fertilizer 
Recommendation

Display and export water 
and fertilizer records

Decision support using crop models

Integrate information from multiple sources



Crops currently supported 
Vegetables: 

Romaine  (40 and 80-inch wide beds)
Iceberg  (40 and 80-inch wide beds)
Broccoli (summer and winter plantings)
Cauliflower (summer and winter plantings)
Cabbage (red and green)
Celery
Spinach (baby, teen, bunch)
Baby lettuce (red, green)
Mizuna
Cilantro

Berries
Strawberry (UC and proprietary varieties)



Steps to Using CropManage

1. Establish user login (free)
2. Request access to a ranch or set up a new 

ranch
3. View a planting within ranch or add a new 

planting
4. View or enter soil tests, fertilizer, or 

irrigation events



Scheduling and irrigation



Irrigation Summary Table



Transparency on how recommendations are made



Flowmeters can be used 
to evaluate irrigation 
application



Spatial CIMIS ETo Reporting



Fertilizer Summary Table



Days after Planting
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Soil N/N threshold = 2   soil N factor = 1.6

23 lb N/acre/month

Crop N uptake and soil NO3 quick test



Fertilizer N recommendation



Irrigation Treatment
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Irrigation Effects on Marketable Fruit Yields



Difficult to identify water stress early

50% Crop ET 150% Crop ET



Nitrogen 
treatment Applied N

Marketable 
Yield

Total 
Yield Fruit wt. Culls

  ------------  lbs/acre ------------- g/fruit %
70% CM 159 81608 110350 20.4 26.1
100% CM 240 85356 115980 20.4 26.4
130% CM 320 79484 109787 20.2 27.7

LSD0.05 4467 4556 NS NS

Nitrogen Treatment: Yield Summary
(2016 Watsonville Trial)



GS CM
Total yield (lbs/A) 48,364(a) 59,171(b)
Cull (Avg %) 28 27
Albino (%) 2 1
Water use (AF) 2.1 2.4
N fertilizer use (lbs N /A) 130 175
Veg biomass in June (g/plant) 542 1,047

Nitrogen Treatment: Yield Summary
(2016 Oxnard Trial)



More intuitive user interface under development



Summary
Web applications can be useful for repackaging 
research into simple to use decision support tools

CropManage is designed to help growers improve 
water and N management practices

UC will continue to adapt CM to strawberry 
varieties and add new features

CropManage hands-on workshop scheduled at 
UCCE Santa Cruz on March 29th


