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Why is N fertilizer an issue?
 Agriculture uses a lot of 

N fertilizer

 Nitrate moves through 

soil in water

 Agricultural 

nitrates end up in 

drinking water 

wells

 Nitrate in drinking 

water causes 

“blue baby 

syndrome”



Why does nitrate (NO3) 

leach?

 NO3 is a negatively-charged ion (or “anion”)

 Does not “stick” to soil (also negatively charged)

 Goes anywhere water goes

 NO3 is applied in excess of crop needs

 Excess irrigation water moves NO3 past the root zone 

into water table

 Timing of application does not match crop demand



What can you do to prevent 

nitrate leaching?

Goal: Don’t let nitrate leave the root zone

 Create a budget for nitrogen

 Right material

 Right amount

 Right time

 Right place

 Manage water better



Unintended 
Consequences 

 Not enough N = 
Crop stress, Profit 
loss

 Too much N + 
Loss = 
Environmental 
impact to 
drinking water 
and aquatic life 
in our waterways



NMP-Nitrogen 

Management 

Plan worksheet

(The “old one”)

Used through 

crop year 2019



INMP- Irrigation 

and Nitrogen 

Management 

Plan worksheet

(The “new one”) 

Start using crop 

year 2020

Irrigated Lands 

Program 

Requirement



What? INMP is a 

planning tool 

The 4  W’s of the INMP Worksheet  



Why?  To help you 

manage water 

and nitrogen on 

your operation.

Provide N for crop

Prevent loss of 

excess N

The 4  W’s of the INMP Worksheet  



When? 

Planned portion in the 

Spring, before or at 

planting 

Actuals after harvest 

in the Fall/Winter

The 4  W’s of the INMP Worksheet  



Where? INMP 

worksheet stays on 

the farm

Does not get 

returned to the 

Coalition

Next steps… 

The 4  W’s of the INMP Worksheet  



 Transfer Actuals data to the 

Irrigation and Nitrogen 

Management Plan Summary 

Report (INMP SR) 

Reporting to the Coalition after 

harvest 



 Transfer your Summary 

Report data to the 

Coalition

 Two options:  

 Use online database 

 Fill out a paper copy*

 Due after the crop 

season. 

 Contact the Coalition for 

more information on how 

and when to report. 

Reporting to the Coalition after 

harvest 

*The paper copy is ONLY used 

at Coalitions without an online 

database.



Making your Plan: 

Harvest/Yield
 #6 Production Unit

 #7 Harvested Yield

 Expected (A)  Fill in 
with Plan in Spring

 Actual (B) Fill in with 
Actuals in Fall/Winter



Planning for Nitrogen-

4-R Stewardship

Right Rate 

(How Much)

Right Source 

(What material)

Right Place

Right Time
 Other practices to 

reduce runoff/leaching 

losses



Making your Plan- Building 

the Budget

 Column A on 

worksheet

 Determine crop N 

needs

 Measure N credits

 The difference is the 

amount of N to apply



N requirement of crop

 Item #14 on worksheet- “TOTAL NITROGEN” 

Recommended/Planned N

 Includes all the N 

required to make the 

crop

 Products and by-

products/residues



N requirement: 

Information Sources

 CDFA Fertilization Guidelines

https://www.cdfa.ca.gov/is/ffldrs/frep/Ferti

lizationGuidelines/

These are also offered as paper brochures

 UC ANR Research and Information Centers

Nutrient Management

https://www.cdfa.ca.gov/is/ffldrs/frep/FertilizationGuidelines/


CDFA website



CDFA website



UC Agriculture and 

Natural Resources

http://ucanr.org/sites/nm/  

http://ucanr.org/sites/nm/


http://ucanr.edu/sites/nm/



Soil and Water Nitrogen

 Nitrogen “Credits”

 Soil Test Results

 Nitrate-N

 Irrigation Water Test 

Results

 Converting ppm to 

lb/ac

 Remember test results 

are best



Soil  - Available N in Root 

Zone

 Item #9 on worksheet

 Soil nitrate content: Only use CURRENT soil test results 
(Pre-plant quick test- Using test strips)

 Test results in ppm NO3 or ppm NO3-N

For 12-inch soil sample:

Soil NO3-N (ppm) × 4 = lb N/ac

NO3 × 0.2259 =  N



Side note: Soil sampling

Your plan should consider:

 Soil types present

 Management history

 Size of management unit

 Depth of active root zone

 Field configuration and planting/tillage patterns

 Collect and mix multiple sub-samples to 

represent zone/area or field

Your sampling plan should be site-specific. Ask 

for advice if you aren’t sure!



Organic amendments
 Item #11 on worksheet

 Includes Compost, Manure, “Green manure” (cover crops)

 Best: test results



Organic amendments

 Item #11 on worksheet

 Best: test results

 OK in a pinch: “book values”

 Western Fertilizer Handbook

 UCANR Publication: “Organic Soil Amendments 
and Fertilizers”

 Oregon State online calculator

 http://smallfarms.oregonstate.edu/calculator

 Method to estimate cover crop N: “Managing 
Cover Crops Profitably, Third Ed.” (2012) SARE 
Handbook Series Book 9. 

http://smallfarms.oregonstate.edu/calculator


Fertilizer N

 Items #12 and #13 on 
worksheet

 Dry, liquid, or foliar 
formulations

 Recommendation from 
crop advisor or PCA (or 
your own experience)

 Make up the difference 
between available N 
and N requirement of 
crop



Actual N used-

 Enter the actual totals in column B #9 – 14



Data and Record Keeping

Need to record:

 Soils and soil test data

 Irrigation water source test data and amount of 

water applied

 Fertilizer applications

 Organic material applications

 Crop yield



NRCS assistance available

 Nutrient Management practice-

 Similar, but includes NPK

 Irrigation water management practice

 Technical assistance

 Spreadsheets for data records

 Soil maps, advice on soil sampling

 Resources, questions

 Financial assistance: Environmental Quality 

Incentives Program (EQIP)

 Competitive process



EQIP

https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/financial/eqip/

https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/financial/eqip/


To contact me:

Wendy Rash, District Conservationist

(707) 448-0106 ext. 111

Wendy.Rash@ca.usda.gov

810 Vaca Valley Parkway, Suite 104

Vacaville, CA 95688

mailto:Wendy.Rash@ca.usda.gov


Irrigation Water 

Management

(also for fun and profit)

AMY KING

WATERSHED PROJECT MANAGER

SOLANO RCD



Irrigation 

Management

 Back to the INMP 
worksheet

 Pre-season 
planning



Irrigation Method

 Choose one primary method

 Check a secondary method only if applicable



Crop Evapotranspiration

 For ET Reports and Calculator, visit:

 http://www.sacvalleyorchards.com/et-reports/

 If you are part of a Coalition that has a 
database, a link will be provided for ET 
calculations by crop type. Revise the data, 
if needed. 



Evapotranspiration

 Evapotranspiration is the sum of evaporation from the 
land surface plus transpiration from plants



Evapotranspiration

• Why is it important in 

agriculture?

• Knowing the ET of the 

crop can help prevent 

crop stress and water 

loss through the leaves

• not managing for ET can 

result in lower yields, 

particularity in drought 

years

• Can help save scarce 

water



Anticipated Crop Irrigation

 Note that the planning form is in inches

 We want to irrigate to restore ET losses

 Ideally the anticipated and actual irrigation numbers 
will be pretty close

 Watering to field capacity is a reasonable goal



Anticipated Crop Irrigation

One formula for inches applied=

 (Flow in gpm/450) x (Irrigation set time in hours)

(Irrigated Acres)

450 converts gals per min 

to ac-inches per hour

For assistance, contact 

your Coalition



Irrigation Water Nitrogen 

Concentration

 Allows you to estimate N you will be applying 
via irrigation water alone

 Part of your pre-season planning

 N in water can be estimated by several 
methods (averages reported by water districts,  
lab testing, and/or your own field testing)

When reporting your 

Actuals, some online INMPs 

will require a number – enter 

0 if you do not have data, 

but indicate that it is a lack 

of data rather than a zero 

for N concentration



Irrigation Water Nitrogen 

Concentration

 Best practice: Take water 
samples to a lab for testing!

 Other methods: 

 Test strips – can indicate if lab 
testing is warranted

Direct measurement with a 
field instrument

 Measurements are in ppm or 
mg/L, as NO3-N

Drinking water limit = 10 ppm 
NO3-N



Irrigation Efficiency Practices

 Check one or more that apply to your operation

That completes the irrigation 

portion of the INMP…….



Irrigation Water Management

 Using field-specific data to make irrigation 
decisions

Goals:

1. Provide adequate water for crop

 Optimize production

 Potentially reduce costs (water, energy)

2. Eliminate excess watering

 Prevent erosion and excess runoff (sediment)

 Prevent excess deep percolation (nutrients)

 Uniform distribution of water on field



Irrigation Water Management

 Irrigation Water Management (IWM) is applying water 

according to crop needs in an amount that can be 

stored in the plant root zone of the soil.

 Available Water Capacity (AWC) is the portion of 

water in a soil that can be readily absorbed by the 

roots of most crops.

 Soil Moisture Deficit (SMD) or Depletion is the amount 

of water required to raise the soil-water content of the 

crop root zone to field capacity.



To keep in mind regarding 

Irrigation Water Management 
and Nitrogen

How much?

When?

How uniformly is it applied?



Irrigation Efficiency: how 

much? 

Irrigation efficiency = amount of water required by crop

amount of water applied to field

Reasonable estimates use crop-specific ET (Etc), 

or soil moisture meters that measure the loss of 

soil moisture over time

Can be measured via your water order, or a 

flow meter that logs water throughout the 
irrigation event.  This will be your TOTAL water 
applied.  To get it on a per acre basis (like 

ET), divide by the acres it was applied to



While 100% efficiency is virtually unattainable 
due to variable crop condition and soil types 
across a field, historically above 70% was the 
goal. 

Now, an 80-90% efficiency during irrigation 
events is realistic and achievable. 

Irrigation Efficiency: how 

much? 



Irrigation efficiency: how 

much?

We want to stay in “the zone”, where plant roots 

can take up most of the available water

the zone



Irrigation Efficiency: how 

much? 

Crop-specific ET



Irrigation Efficiency: when? 

Soil moisture content



Irrigation Efficiency: when? 

 Monitor soil moisture

How much water can be applied without 
percolating deeper than the root zone?

How much water has the soil profile lost since the 
last irrigation event?



Irrigation Efficiency: when? 



Soil texture affects water 

holding capacity…..

….as does soil 

organic 

matter, which, 

unlike texture, 

can be 

improved over 

time!



Soil texture thus also affects 

N leaching in excess 

irrigation water

 Soil texture must be 
taken into 
consideration when 
irrigating

 If you flood or furrow 
irrigate, try to 
implement drip, 
microsprinklers or 
sprinklers into your 
operation



Impacts of Inefficient 

Irrigation Management

 Water waste

 Crop stress from excess or insufficient water

 Lower crop yields = profit loss

 Off-site environmental impacts

 Contamination of local waterways, groundwater



A word on solubility

 Solubility is: the ability of a solid, liquid or gas 

(solute) to dissolve in a solvent (usually liquid) 

to create a solution

 It is affected by 

temperature, pressure 

and concentration.  But it 

is also profoundly 

affected by chemical 

structure, and particularly 

the electrical charge of 

molecules in solution.



Water has areas of 

positive and negative 

charge…..
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…and so does nitrate
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The opposite charges 

attract one another, 

and the molecules 

then move together 

through the soil



Solubility in water

Compound Solubility (g/L)

Table sugar 2000

Ammonium nitrate 1920

Calcium nitrate 1290

Epsom salts 1150

Urea 1060

Ammonium sulfate 750

Magnesium nitrate 710

Table salt 350

Baking soda 100

Increasing 

solubility



Distribution Uniformity (DU)

 Irrigation uniformity is a measure of how evenly 
water is applied to a field. It is commonly 
referred to as distribution uniformity (DU) and 
expressed as a percentage. 



Distribution Uniformity

From: UC Davis California Center for Urban Horticulture



Distribution Uniformity
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To contact me:

Amy King

Solano Resource Conservation District

Watershed Project Manager

(707) 678-1655 ext. 111

Amy.King@solanorcd.org

1170 N. Lincoln Street, Suite 110

Dixon, CA 95620

mailto:Amy.King@solanorcd.org


This presentation is a 

partnership effort 

between Dixon RCD, 

Solano RCD and USDA 

NRCS.  


