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Nitrogen in California’s Cropland

Leaching to groundwater

Harvest
Land lied dai Atm. |
and applied dairy manure Nitrogen Inputs m. losses
Synthetic fertilizer » Runoff

Land-applied biosolids

Land-applied liquids

Land-applied manure
@ Irrigation water

Atm. deposition

Nitrogen Outputs

Harter and Lund, 2012. Addressing Nitrate in CA’s Drinking Water



Project Objectives

-Estimate nitrate leaching potential state-wide with a
physically based model using combinations of soil,
climate and crop

-Develop an online interactive app for place-based
summaries of nitrate leaching potential

-Evaluate different fertilization and irrigation practices
using this tool



Simulating NO; Loss by Crop, Soil, & Climate
Using HYDRUS-1D

Input data: 7 climatic zones

6000 unique soils, 2> Crops 31 years (1995 —2015)

22,000 horizons winter + irrigation
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Methodology-Fertilization

Each crop had three early season N applications.
Amount and timing was based on crop type.
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Administrative
Version of App

Maps nitrate
leaching for
combinations of
soil, climate and
any one of the 55
crops



Nitrate Leached: Lettuce Scenario
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Effects of
Hardpans

-No Deep
Tillage



Effects of
Hardpans

-With Deep
Tillage



Simulated N uptake (kg/Ha/yr)

Measured vs Modeled N Uptake by Crops,
60% Irrigation Efficiency

Model may under
predict uptake for
,,,,,,,,,,,, some crops that
v have high fertilizer
i ! rates.

Measured N uptake in harvest (kg/Ha/yr)



Simulated N uptake (kg/Ha/yr)

Measured vs Modeled N Uptake for
Different Crops, 75% Irrigation Efficiency

Model may over
predict uptake for
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some Ccrops.
( ‘;, Harvest N in tree
crops does not
----------- account for all N
uptake.
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Future Work: Add Other Fertilization

Schemes
* Pre-plant: 1 time at stage A

* |nseason: 1 time around B
* Spoon fed: for tomatoes and trees only 6 times A-D.
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Future Work: Evaluate Irrigation

Simulate nitrate leaching over different irrigation

efficiencies to generally reflect different types of
irrigation.

Flood - 60% irrigation efficiency
Sprinkler -75% irrigation efficiency
Drip - 90% irrigation efficiency



Use it with Other Apps:
https://casoilresource.lawr.ucdavis.edu/soilweb-apps



https://casoilresource.lawr.ucdavis.edu/soilweb-apps
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For more information about soil survey apps:

https://casoilresource.lawr.ucdavis.edu/soilweb-apps/



https://casoilresource.lawr.ucdavis.edu/soilweb-apps/

Crops

Number of Model Parameters
Category Crops

Subtropical 7
Tree Fruit 9
NUts 3 * Root Zor.1e
e Kc function
Cotton 1 . Feddes’
Field crops 8 parameter
Grain and Hay 4 * N Application
 Split ETto E T
Vegetables and 59 SR ET i F e

Berries
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