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PRELIMINARY RESULTS

Fig. 1a. An overhead shot of the malting 
barley nitrogen trial gives a good sense of 
the scope of the project. This picture is a 
regular color photograph like you would take 
with a digital camera. 

Fig. 1b. The drone carries 4 other cameras that 
take pictures at different wavelengths that 
record information we cannot easily see with 
the naked eye. The reflectance values of close 
to 1500 pixels per plot are recorded. 

Fig. 1c. The means of each plot are taken 
from a 1x16ft strip in the middle of each 
plot. The mean of each plot is used to create 
the graphs below.

Fig. 2a. Temporal change of NDRE tracked 
over the course of the season using UAS 
imagery. 

Fig. 2b. Displays NDRE differences at boot 
between treatments that received 0 - 110 lb/ac 
N at tillering.

Fig. 2c. Application of all N at tillering lead to 
higher NDRE values at boot in all comparable 
treatments. 

INTRODUCTION & HYPOTHESIS 
Given the new nitrogen (N) regulations in California,1,2 a growing demand for 
regionally-sourced, high quality malting barley,3,4 and the need for better 
agronomic interpretations of emerging proximal sensing devices,5 this research 
seeks to improve quality and yield outcomes for malting barley by optimizing the 
timing and rate of N fertilizer management. We hypothesize that if there is a 
relationship between N content in biomass and the spectral signature recorded 
by proximal sensing devices as well as a correlation between N content and the 
resulting yield and quality of the malting barley, then the spectral signature 
from proximal sensing devices can be used to guide real-time management of 
N in a site-specific manner. 

This research addresses the growing need to calibrate and validate the 
relationships between proximal sensing devices and agronomic parameters,5 and 
responds to the call for support of “drones at scale throughout UC and 
California” in the February, 2017 issue of California Agriculture.6 The expansion 
of these tools and technologies has the potential to improve precision N 
management for malting barley, which has important regulatory, economic and 
biological consequences. In addition, the methods of analysis and interpretation 
of proximal sensing data developed in the course of this research will contribute 
to the broader understanding of these tools and their utility in cropping systems 
throughout California and beyond. Ultimately, the results of this research will be 
integrated into decision support tools for growers and consultants to make 
better site-specific, real-time N management decisions. 

GOALS & OBJECTIVES
The goal of this research is to develop N rate recommendations for malting 
barley that adjust for site-specific conditions. To accomplish this goal we will:
1) Quantify the effect of different N fertilizer rates and application times on 
malting barley yield and quality. 
2) Quantify the relationship between proximal sensing measurements and 
established methods of soil and plant analysis related to crop N status.
3) Quantify the ability of the suite of in-season proximal sensing measurements 
to predict site-specific yield and quality outcomes for malting barley using a 
combination of classification, regression, linear and non-linear models.
4) Translate the results of this research into decision support tools that leverage 
the use of site-specific proximal sensing data.
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METHODS
This research is being conducted on multi-site small-plot trials. We have planted 
malting barley varieties bred for California environments (UC 1409--TAHOE & UC 
1390) in fields with low residual N (< 2-4 ppm NO3-N). Plots will be treated with 
different N amounts ranging from 0 lb N/ac to 140 lb/ac N with different ratios 
between pre-plant and tillering with 4 replicates at each site. The whole trial will 
be conducted in at least two sites per year over the course of two seasons. 

SUMMARY
1) Nitrogen amount and timing effects the yield and quality of malting barley; 2) 
Drones can give us high resolution spatial and temporal data; 3) Drone data can 
be used to predict nitrogen demand in-season
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