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INTRODUCTION: The amount of light intercepted by a crop constitutes a key variable in ecophysiological studies. 
Traditional methods to measure light interception require using expensive equipment with little portability (i.e. LI- 
190SA, AccuPAR, SunScan), making it difficult to carry them to remote areas. Light interception is also linked to 
accumulated biomass (Lati et al. 2011), which is crucial to develop proper feeding budgets on dairy and beef 
farms. In this work we present data to validate the use of Canopeo (http://www.canopeoapp.com) as a tool to 
determine light interception (%) and yield of alfalfa crops. Canopeo is an image analysis tool which uses color 
values in the red–green–blue (RGB) system (Patrignani and Ochsner 2015). Canopeo analyzes and classifies all 
pixels in the image according to ratios of R/G, B/G, and the excess green index, and then reports the average 
percentage of green canopy cover (%GCC) of the image. 
OBJECTIVE: To validate the use of Canopeo App as a tool to determine yield and light interception of alfalfa crops. 
MATERIALS AND METHODS: A field experiment with rainfed alfalfa was established in August 2017 in 
Esperanza, Argentina (-31°27’, -60°55’). The experiment was set up as a complete randomized block design with 
four replicates. Treatments consisted of three alfalfa genotypes with fall dormancy ratings of 10, 9 and 6. Each 
plot was 25m2. Plant growth and development were measured during the establishment year (Aug 2017- Jul 
2018). On each plot, 3 images were taken with a cell phone using Canopeo. The cell phone was held ~1 m above 
the canopy and pictures were taken at a straight angle. Simultaneously, light interception was measured with a 
Line Quantum Sensor (LI-Cor LI190SA) by making one measurement above and 4 measurements below the 
canopy per plot. On the same spots where images were taken and light interception was measured, lucerne 
biomass was determined. This was done by cutting to ground level a 1.5m2 area in each plot. Samples were 
forced-oven dried (65°C) until constant weight. Linear regression models were constructed to determine the 
capability of Canopeo to predict biomass and light interception of alfalfa crops. Models were evaluated using t- 
test analysis (α=0.05) and their goodness of fit (R2). For biomass accumulation, two different regressions were 
constructed according to seasons (Spring & Summer data refers to 1 September -1 March, while the rest of the 
dates correspond to Autumn & Winter). 
RESULTS: The overall goodness of fit for biomass was 0.86 for Spring & Summer (y=22.44X) and 0.77 for 
Autumn & Winter (y=-1361.5+30.4X) (p<0.05, Figure 1a). In the case of light interception, Canopeo was also able 
to predict values with very good accuracy without the need to consider seasons (y=0.0101X, R2=0.83, p<0.05; 
Figure 1b). Regressions did not differ between genotypes (p>0.05). 

 
Figure 1 (a) Biomass accumulation (kg ha-1) and (b) light interception (100-1) of alfalfa crops growing in Esperanza, Argentina 
(-31°27’, -60°55’) as related to green canopy cover (GCC %) measured with Canopeo. Horizontal and vertical bars in (b) 
represent the standard error of the mean. 

CONCLUSIONS: We identified a fast and reliable method to estimate light interception (%) and yield of alfalfa 
crops using an Android application. This tool could be used to determine (1) light interception in remote areas or 
when more expensive equipment is not readily available and (2) biomass of alfalfa crops. Canopeo could be a 
tool to both scientists on a low budget and farmers and farm advisors working on alfalfa-based systems. Special 
attention should be placed if weeds are present as the software cannot discriminate against them. 
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