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Introduction

A challenge facing California almond growers is to optimize nitrogen use efliciency (NUE),
here defined as N assimilated by the tree as a percent of applied N plus mobilized reactive

N (N,O and NO,). Ideally, the applied N fertilizer is fully taken up from soils by the tree
(NUE=100%), where it contributes to both growth and nut production. In reality, some of the
N is released in various gaseous forms to the atmosphere and some as nitrate (NO,") leached
below the root zone. Understanding N leakage means unlocking the complexities of what hap-

pens when water, nitrogen, and soil microbes interact in the orchard under varying conditions.

Objectives

temperature variation. trate.

o To assess residence time of applied N in the root zone of an almond
orchard using HFLC approach.

o To elucidate N fate in a shallow groundwater location using HFLC
nutrient management practice.

o This study is conducted in an approximately 30 ha commercial almond orchard in
o To evaluate temporal variability of GHG emissions with respect to Modesto, California, irrigated with locally pumped groundwater and fertigated with
environmental factors such as volumetric water content and seasonal Urea Ammonium Nitrate (UAN) with one broadcast event of Calcium Ammonium Ni-

o Fertigation by micro sprinklers and drip emitters for 2017 season followed growers
management practices, allowing baseline data collection.

o Computer assisted fertigation (HFLC) has begun post 2017 harvest and will continue
through 2018 season.

o Equipment arrays were installed at 8 locations monitoring root, vadose zone and
o To quantify NUE during HFLC management of N additions in a groundwater dynamics (Figure 3).

California almond orchard. o Static gas chambers were placed at distances of Ocm, 50cm, 100cm, 150cm, and 200cm
from fertigation sources in each of 4 experimental blocks (3 reps per block) (Figurel). Figure 1: General setup of static gas chamber collars |

The ultimate goal is to identify Best Management Practices (BMPs) with superior NUE in al-
mond production, and maximize yield economically while minimizing oftsite transport of reac-
tive forms of N — primarily N O, a potent greenhouse gas (GHG), as well as NO," into ground-
water. Our experience with BMPs trials over two years suggests that limiting water and N to the
root zone increased N residence time and minimized N losses to the atmosphere as well as the
groundwater. We hypothesize that computer assisted applications that provide high frequency
of low N concentrations (HFLC) will optimize and standardize a new fertigation strategy.

Methods
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in orchard rows.

Results, Workflow and Predictions

D
o
o

Cummulative Annual Emmissions (g N-N20 ha-1)

HFLC
Fertigation Technique

& californi

Almond Board of California

Adie. it G RN S R T

Whole N Budget

e

gN,0 ha! day!

Acknowledgments

UCDAVIS

d
a mO n d S Funding from the Almond Board of California through project number 16PREC6SMART. UNIVERSITY OF CALIFORNIA



