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Tools for Managing Water and Nitrogen 
Fertilizer in Vegetables 

Soil nitrate quick test   
  

Weather-based irrigation scheduling 



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 



29 DAP 41 DAP 

47 DAP 65 DAP 

Days after Planting

0 10 20 30 40 50 60 70

C
an

op
y 

C
ov

er
 (%

)

0

20

40

60

80

100
Iceberg lettuce canopy cover 



Other information needs to be considered 
Irrigation System Uniformity and 

Application Rate Rooting Depth 

Salinity of Water Source Soil Type 



Web-based Irrigation and N management  
software for lettuce 

https://ucanr.edu/cropmanage 



Database 
Driven Web 
Application 

Crop ET model 

Crop N model 

Watering  
Recommendation 

N fertilizer 
Recommendation 

Display and export water 
and fertilizer records 

Integrate information from multiple sources 

Decision support using crop models 

Field sensors 

Soil and Ranch 

Soil nitrate test 

CIMIS ETo 



Steps to Using CropManage 

1. Establish User Login 
2. Assign to Ranch or start New 

Ranch 
3. View Planting within Ranch or 

Add New Planting 
4. View or enter soil tests, fertilizer, 

or irrigation events 
 



Current crops supported  
Vegetables:  

Romaine  lettuce 
Iceberg  lettuce 
Broccoli  
Cauliflower  
Cabbage  
Spinach* 
Celery* 
Onions* 

Berries: 
Strawberry  
Raspberry* 
Blackberry* 



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

Future Crop N uptake 
 
  – (Quick Test N  - threshold NO3-N)  
 
  – Soil mineralization N  
      
   – Plant residue N 
     

   - N in irrigation water 

Recommended 
Fertilizer N = 







How much water was applied? 



Irrigation Treatment
Applied 

water Crown Bunch Total
inches   ------- lbs/acre ---------

Grower Standard (150% ET) 20.4 6797 8289 15086
CropManage (100% ET) 14.2 6747 9522 16269
LSD0.05 NS 1052 1061

Marketable Yield

Using weather based irrigation scheduling for 
broccoli  
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Summary of Commercial Lettuce Strip Trials (2012-
2013) 

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



Clientele interest 

> 550 users 
> 250 Ranches 
> 6700 visits to CM 
blog since Dec 2013 



The road ahead… 



Would a “cropmanage” approach be helpful for growing 
processing tomatoes? 

N management guidelines for processing tomato (Tim Hartz): 
- Develop a fertigation template based on realistic yield potential, and soil 

type (in-season N mineralization potential) 
- Determine residual soil NO3-N early in the season, and modify the template 

to reflect the residual, primarily by delaying / reducing fertigation on the 
front end 

- If irrigation water NO3-N is high, adjust for N content 



Fertilizer application vs. preplant soil residual NO3-N 

 Soil residual NO3-N varied from 23-219 lb/acre, averaged 80 lb/acre 
 Grower N application ranged from 115-320 lb/acre, averaged 190 lb/acre 

Data from Horwath et al., 2013 



Water is still in short supply 

Dec 1, 2014 January 6, 2015 



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

 
CropManage has been useful for helping growers 
improve water and N management on field-by-field 
basis and document their practices 

 
Opportunities exist for expanding CM to additional  
commodities and adding in new features and data 
sources. 


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22

