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Project’s Background 

• Initiated in 2019 (three seasons conducted in IV)

• 3 trials at UC DREC and 13 trials in commercial fields

• Awards: CDFA Fertilizer Research and Education Program (FREP)

& California Fresh Carrot Advisory Board

Main objective: to develop information and tools on 
management practices that optimize N and irrigation water 
use efficiency in desert carrot production systems. 



Excess soil moisture and severe drying/wetting:
• Root splitting
• Root rot
• Hairy roots
• Discourages good color formation

Over-applying N fertilizer: 
• Roots are vulnerable to forking
• Increases root cracking during harvest and handling 
• Higher risk of leaching

Careful management of N in desert carrots is crucial 

because fertilizers are the main source of N, 

particularly due to low organic matter content of the 

soils and very low nitrate level of the Colorado River 

water. 



Experimental Sites (2019-2022)

Site Carrot Variety Soil classification 

(0-2 ft.)

Irrigation 

practice

UC DREC

(three trials)

Fresh market Sandy clay loam Sprinkler

Commercial 

fields

Fresh market

(4 fields)

Processing

(9 fields)

Sandy clay loam 

Sandy loam 

Loamy sand

Sprinkler

(5 fields)

Furrow 

(8 fields)

Sprinkler Furrow



UC DREC Trial (2021-2022) Commercial field/s

Field Experiment Layout 

Two irrigation regimes and four 
nitrogen strategies 
(Randomized Complete Block Design 
with Split Plot Arrangement over four 
replications)

Measurements in five sub-plots
(homogeneous soil) at each 
field under grower practice





Canopy Growth Curve



Carrot crop water use (actual ET)

2019-2020

“Variable seasonal crop water use 
depending on early/late planting, 
length of season, variety, soil types, 
and irrigation practice” 

ETa varied
12 -19 inches 



Approximately 50% of crop water needs 
occurred during the first 100 days after seeding 
and the other 50% during the last 60 days before 
harvest. 

In a typical 160-day season (October Planting):

“an average 16 inches as seasonal crop water use”



• Wide range of applied 
water in carrots.

• Potential overirrigating 
during plant germination.

• Potential water 
conservation through 
irrigation practices 
(sprinkler vs. furrow).

Applied water in carrot fields

An average of 0.7 ac-ft/ac

0.7 ac-ft/ac



Soil Water Status 
(furrow irrigated field) 

WET

DRY

Carrot -2East

Water stress



Soil nitrate-N concentrations (top 1 foot)

N deficiency wasn’t 
observed in any of the 
experimental sites.



Nitrogen uptake curve

• A wide range of N accumulated 
in roots and tops at harvest 

• A linear regression model for N 
uptake in roots after 60 to 73 
DAS

• N uptake in tops increases 
gradually (quadratic regression), 
and levelled off or declines 
slightly late in the season            
(beyond 130 to 145 DAS)

Fresh market

80 DAS

130 DAS

160 DAS

(53%)

(23%)

(24%)



Carrot field after harvest

Plant residues (Top) could 
contribute as a source of N for 
following season.   

“42-44%
total N Uptake remained 
in the carrot foliage at 
harvest.”

Fibrous roots at 5’ 
below the soil surface



 

Experimental Site N Applied (lb/ac) Mean ± SD (t/ac) 

Fresh market  

carrots 

DREC-1 (20–21) 176.3 47.5 ± 3.7 

DREC-1 (19–20) 183.2 50.1 ± 4.8 

I 197.2 47.1 ± 4.0 

DREC-2 (20–21) 207.6 48.0 ± 3.4 

DREC-2 (19–20)  213.8 51.1 ± 4.3 

VIII 229.1 60.2 ± 5.9 

III 247.8 54.8 ± 4.6 

II 262.2 53.3 ± 3.1 

DREC-3 (20-21) 266.3 45.7 ± 4.2 

DREC-3 (19-20) 272.6 49.4 ± 4.8 

 Significance L NS 

Q NS 
R2 - 

Processing carrots IV 189.1 38.0 ± 4.5 

VI 197.1 43.1 ± 3.9 

VII 221.2 46.2 ± 4.3 

IX 230.8 48.9 ± 5.1 

V 237.5 43.7 ± 4.7 

 Significance L NS 

Q NS 
R2 - 

Mean fresh storage root yields (± standard deviation)

Positive impact 
of N application 
on yield!

But

No significant 
relation found!

First two-year



Effect of irrigation regimes and N rates root yields

Fresh and dry matter root yields were significantly 

lower in I1N4 and I2N1 treatments (p < 0.05).

N1: 140 lbs.ac-1

N2: 185
N3: 235
N4: 275        

2021-2022

I1: 100%ET
I2: 125%ET



We developed CropManage carrot module.

https://cropmanage.ucanr.edu

CropManage is a free 
online decision tool 
for irrigation and 
fertilizer management 
(administrated by UC 
ANR).

https://cropmanage.ucanr.edu/


Take-Home Message

• Positive impact of N application on root yield, but no 

significant relation.

• Nitrogen application rates greater than 140 lbs. ac-1

couldn’t have a significant impact on root yield in a well-

managed irrigated field. However, higher N rates are 

likely necessary in over irrigated carrot fields and/or fine 

sandy soils to maximize root yield. 



Take-Home Message

• In a typical 160-day season (October Planting), carrot 
has an average crop water consumption of 16 inches.

• There is potential water conservation using solid-set 
sprinkler irrigation vs. furrow irrigation system.

• The Carrot CropManage Module could be considered 
as a robust irrigation and nutrient management 
decision support tool to assist growers in 
implementing better irrigation scheduling and N 
rates in carrots. 



Thank You (Q & A)

Contact information: Ali Montazar 

amontazar@ucanr.edu



Ali Montazar
Irrigation and Water Management Advisor
UC Cooperative Extension 

SWEEP pilot program for southern desert region: 
new incentive program for water savings 
focused irrigation projects



SWEEP Pilot Program is a financial incentive
for California agricultural operations (the 
southern desert region) to invest in irrigation
systems that save water without increasing 
greenhouse gas (GHG) emissions.

“Project Eligibility & High Score”

“Compete within the region”



The area outlined consists of both Imperial and Riverside Counties 
and is east of the Santa Rosa and San Jacinto Mountains. 

Southern Desert Region



(1) Irrigation Scheduling Sensors

Water Savings projects

• Soil moisture or plant sensors 
• Electronic data output and telemetry
• Weather station 
• Evapotranspiration (ET) based irrigation scheduling
• California Irrigation Management Information System (CIMIS)



Tools for Irrigation Water Management 
• Flowmeter
• Soil moisture sensing
• ET (evapotranspiration) information

Having each of these tools could result 5% water 
saving; totally about 15%.  

Measurements actual water use by water supplier 
would work.  



(2) Irrigation Method

Conversion to a more water efficient irrigation method or
improvement of existing method to conserve water

“Adding/repairing a pipeline, lining water ways or outlets, 
and installing drip line or other forms of irrigation line”



(3) Irrigation Infrastructure 

Land leveling, increasing flow rates, replacing on farm water 
delivery gates and installing a tail water recovery system.



Energy Use Reductions or Greenhouse Gas Emission Offsets 

(1) Fuel Conversion and/or Renewable Energy

“Interconnection to the electricity grid is eligible for 
SWEEP funding”

(2) Improved Energy Efficiency of Pumps and the Addition of 
Variable Frequency Drives (VFD)

• Retrofitting or replacing pumps
• Mobile diesel pumps are eligible for retrofit or replacement



(3) The Commitment to Use Utility-provided Renewable 
Energy to Offset an Increase in Pumping Energy Use. 

(4) Low Pressure Systems: the conversion of a high-
pressure sprinkler system to a low-pressure micro-
irrigation system or lower pressure sprinkler system 

(5) Reduced Pumping through Water Savings Strategies 
improved irrigation scheduling may lead to reduced 
pump operation times



APN: 1234-5678-9
160 acres

80 acres corn

Solar, ET, 
New Electric 
Pump, VFD, 
Flow meter

Soil Moisture 
Stations (2)

Pipeline that 
replaces ditch

Project Design



SWEEP Irrigation Water Savings Assessment Tool

“Before”



SWEEP Irrigation Water Savings Assessment Tool

“After”

“Applicants may attach supplementary information that will 
allow technical reviewers to refine water savings estimates.”





Energy Use Documentation

Utility bills, actual fuel receipts, and/or field operational logs
“justify why there is no energy use.” 

Energy Supporting Document (for 12 months)

Crop rotation: up to three years of supporting documents 
may be provided to substantiate a representative baseline of 
energy use from pumping. 

Pump and motor specifications for proposed pumps.



Energy Supporting Document (for 12 months)

Summary



Budget Worksheet
• Itemize all allowable costs related to project in categories

– Supplies

– Equipment

– Labor

– Other

• Must be consistent with project design

• Use the USDA NRCS EQIP Payment schedules as a guide, 
to the extent feasible, to determine reasonable costs



Budget 
Worksheet



Budget 
Worksheet



Quote for flowmeter & soil moisture



#Panel?
#Convertor?
Installation costs?

Quote for Solar System



Allowable Costs 
• All components of irrigation systems
• Sensor hardware and telemetry 
• Software associated with sensors and weather stations
• Flow meters 
• Permits
• Installation of photovoltaic panels to power irrigation 

systems 



Unallowable Costs 
• Project design costs (e.g., engineering)
• Costs associated with technical assistance
• Post-project service charges and maintenance costs associated with the 

irrigation system 
• Non-labor costs (e.g., management) and fees associated with project 

oversight 
• Labor costs in excess of 25 percent of the total SWEEP grant request
• Any labor provided by the applicant or applicant’s employees (such costs 

could be categorized as “in-kind”) 
• Supplies and equipment costs not related to irrigation or water 

distribution systems 
• Tools and equipment with useful life of less than two years
• Costs associated with drilling of new or expanding groundwater wells
• Purchase of trees, crops, or seeds 



Scoring Categories

Farmers who identified as belonging to a socially 
disadvantaged group will receive priority for founding if 

they meet a minimum score of 25 points.



Tips for Strong Projects

• Review SWEEP YouTube Videos

• FAQ

• Review previously funded projects

• Multiple practices/improvements

• Reasonable costs for crop production system

• Reasonable water saving without GHG increase

• Simple explanation/clarifications for each part

• Minimum score is 25 out of 50 (easier than before/ 

compete within the region)

https://www.cdfa.ca.gov/oefi/sweep/ 



Timeline
Program Application Activity Timeframe*

Release Request for Grant Application 
(RGA)

September 13, 2022

Grant application due November 8, 2022

Administrative and technical review November-December 2022

Announce and award funding January 2023

Grant Execution See Award Process

Award Project Implementation May 1, 2023 – November 1, 2024



https://www.cdfa.ca.gov/oefi/sweep/

Online application

https://www.cdfa.ca.gov/oefi/sweep/


Technical Assistance Provider
Ali Montazar 
amontazar@ucanr.edu
(442) 265-7707

Contact information for technical assistance/application:

Community Education Specialist
Ana Resendiz
aresendiz@ucanr.edu
(442)-265-7709

Thank You (Q & A)

mailto:amontazar@ucanr.edu
mailto:aresendiz@ucanr.edu

