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Spring soil phosphorus and potassium differences between treatments

Soil phosphorus and potassium are significantly depleted in the top foot of soil
when manure and fertilizer are withheld for a year. Alternatively, addition of
manure tends to accumulate soil phosphorus and potassium within the top two to
three feet. Fertilization of corn and wheat with manure to meet crop nitrogen

demand generally over applies phosphorus and potassium.

INTRODUCTION

California dairies can efficiently recycle nutrients in the
environment by fertilizing feed crops with manure. However,
fertilization with manure is challenging because 1. nutrient
concentrations and 2. the rate at which organic nitrogen in manure
becomes plant available are variable. These challenges in flood
Irrigation systems that apply significantly more water than the crops
evapotranspire increase the risk that aquifers will be polluted with
nitrate from manure. The Dairy General Order and the Central
Valley Salinity Alternatives for Long-Term Sustainability Salt and
Nitrogen Management Plan currently focus on regulating the
protection of groundwater quality from pollution by nitrate. Dairies
can benefit economically and socially from knowledge that will
Improve crop nitrogen use efficiency in fields fertilized with

manure.

2017 aerial imagery showing vigor between treatments in wheat.

Differences in plant vigor are apparent between treatments. Low vigor (pink) Is
obvious in the O N treatments. A gradient of vigor is visible, but less obvious in the
manure only and manure plus fertilizer treatments. In addition to lower yield in the

0 N treatment, we observed substantially more weed growth.
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OBJECTIVES METHODS

* Treatments: O N; Manure
only; Manure + fertilizer

* Plant & soll analyses In-
season & harvest

 Total field inputs,
outputs, and carryover of
N between treatments

For three levels of
manure and fertilizer
application, evaluate:

1. Field-scale N balance
2. Crop and soll
responses
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Corn (top) & wheat (bottom) seasonal N accumulation & soil mineral N content
Corn season-long nitrogen uptake between treatments was very similar. A flush of plant
avallable nitrogen in the top two feet of soil was apparent in the middle of the growing
season, probably coupled with warm temperatures and regular irrigation favoring
microbial activity. Corn season-long nitrogen uptake was lowest in the O N control, higher
In the manure only treatment, and highest in the manure plus fertilizer treatment. Plant
avallable nitrogen in the soil appeared to be greatly affected by cooler temperatures, as
only the treatments with added nitrogen had enough nitrogen for the plants to grow well.
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2017 Corn (top) and wheat (bottom) yield between treatments
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Corn yields between treatments were only slightly different, likely owing to a
reservoir of soil organic nitrogen becoming available during the season. We didn’t
see a depression in yield in the O N control treatment until the following wheat crop.

CONCLUSIONS

 Efficient nitrogen fertilization of corn and
wheat silage with dairy manure is unpredictable.

* |tis still unclear how much and when manure
nitrogen to corn and wheat is utilized most

efficiently.

o |nefficient fertilization with manure can result
In accumulation of nitrate below the effective

corn and wheat root zones.

» Growers will continue to be challenged to
closely meet crop demand for nitrogen in real-

time with manure fertilization.

* Regular additions of manure to corn and wheat
builds up soil phosphorus and potassium,
Introducing fertile conditions for another crop In

the rotation such as alfalfa.
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