
N, P, & K fertility & removal in manured San Joaquin 
Valley corn & wheat: Preliminary field results

Nicholas Clark, Nutrient Mgmt. & Agronomy Farm Advisor: Kings, Tulare, & Fresno Counties

Bob Hutmacher, Extension Specialist, UC Davis Plant Sciences, WSREC Director

Jorge Angeles, Staff Research Associate, UCCE Tulare County

2018 Alfalfa and Forage Field Day

September 19, 2018

Parlier, CA



2013 Dairy General Order (R5-2013-0122)
• Latest iteration, includes Central Valley 

Dairy Representative Monitoring Program 
(CVDRMP) provision

• Dischargers report individually or as a 
representative group (over 1,100 
members)

• CVDRMP to submit 6 year Summary 
Representative Monitoring Report (SRMR)

• SRMR will “identify mgmt. 
practices…protective of GW quality for the 
range of conditions found at participating 
facilities,” or “…propose solutions and 
upgrades that will result in compliance” 
(R5-2013-0122).

Slide borrowed from Veldhuis, 2012. 

Producer perspective on CVDRMP



Focus on Crop Field Mgmt. Practices

• 5 sites from Merced through Tulare Counties

• Focus on breadth of environmental and mgmt. 
practice variables representative of SJV dairies

• Objectives of field studies:
1. Evaluate surface irrigation systems

2. Identify if/how irrigation efficiency could be 
improved with existing systems

3. Evaluate N application timing with crop need and 
identify potential improvements

4. Track N, P, & K inputs and outputs of specific fields



Tulare County location: 2017-19 silage corn & 
wheat N, P, K studies

Site Specifics

• Heifer ranch

• Regular manure 
largely from heifer 
coral scraping, less 
from pond

• GW & district 
irrigation

• Deep, uniform, Nord 
fine sandy loam

Experimental Design

• RCBD, 4X

• Three treatments
1. “0 N” Ctrl

2. Manure only

3. Manure + fertilizer 

• Soil supply of 
nutrients

• Seasonal crop N, P, 
& K uptake

0 N Control

Manure + fertilizer

Manure only



2017 Corn Soil and Plant Macronutrient 
Uptake and Availability
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Corn N, P, K Above-Ground Accumulation
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2017-18 Wheat Soil and Plant Macronutrient 
Uptake and Availability
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2017-18 Wheat Preplant Soil Macronutrient Concentrations
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Match the Supply of N to Crop Need

Geisseler et al., 2012

CA Institute for Water Resources



Timing Manure Applications to Plant 
Availability

Pettygrove, Heinrich, and Crohn, 2009



Questions or Suggestions?


