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Nitrogen Use Reporting
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Year Field Pepper type

Distribution 

Uniformity

%

2009 1 Chili 88

2 Bell 85

2010 3 Bell 48

4 Bell 82

2011 5 Bell 79

6 Bell 83

Average 78

Irrigation Evaluation in Pepper



Tools for Managing Water and Nitrogen
Fertilizer in Vegetables

▪Soil nitrate quick test  

▪Weather-based irrigation scheduling



Soil Nitrate Quick Test

http://ucanr.edu/blogs/blogcore/postdetail.cfm?postnum=4406



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



Fraction of Crop Cycle
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28% Cover

79% Cover



Other information needs to be considered
Irrigation System Uniformity and 

Application RateRooting Depth

Salinity of Water SourceSoil Type



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



CropManage: Online irrigation and nitrogen management 
decision support tool

v3.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  lettuce
Iceberg  lettuce
Leaf lettuce
Baby lettuce (red, green)
Broccoli 
Cauliflower 
Cabbage (red and green)
Celery
Spinach (baby, teen, bunch)
Mizuna
Cilantro
Peppers

Berries
Strawberry (UC and proprietary varieties)
Raspberry (proprietary variety)



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





How is N fertilizer rate determined from the soil 
nitrate quick test?

Future Crop N uptake

– (Quick Test N  - threshold NO3-N) 

– Soil mineralization N 

– Plant residue N

– N in irrigation water

Recommended 
Fertilizer N =



f = a/(1+exp(-(x-x0)/b))

Fraction of Crop Cycle
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Pepper N uptake   

3.5 lbs N/acre/day



Fruit Yield (lbs/acre)
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Fruit N uptake  = 0.0018*Fruit Yield - 5.269

R
2
=0.93

Pepper Fruit N uptake = 1.8 lbs N/acre per 1000 lbs of fruit

Average Crop N uptake = 300 lbs N/acre (56% N in fruit) 



Crop N uptake can be adjusted based on expected fruit yield



Interface with UCD SoilWeb Tool 



Spatial CIMIS ETo Reporting



CropManage can automatically import and 

display flowmeter data



Trial
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Summary of Commercial Lettuce Strip Trials (2012-
2013)

33%  (57 lbs N/Ac) less N applied 
following CropManage



Clientele interest

> 1300 Users
> 900   Ranches
>3600  Plantings
>38000 Recommendations



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 more commodities 
and add new features

▪CropManage hands-on workshop is scheduled in 
Salinas for April 24th



CropManage 2.0: 
cropmanage.ucanr.edu

CropManage 3.0: 
v3.cropmanage.ucanr.edu

CropManage API: 
api.cropmanage.ucanr.edu


