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INTRODUCTION: Dry matter (DM) production is the most important agronomic trait in perennial forage species 

like alfalfa. Multiple trials and seasons are required by breeders to obtain reliable estimates of DM produc tion. In 

earlier stage of a breeding program, visual scores are frequently used. Today, digital image analyses offer high- 

throughput and reliable techniques for plant phenotyping. The objective of this work was to evaluate, in an alfalfa 

diversity panel, the phenotypic relationship among some vegetation indices (VIs), obtained with a conventional 

RGB-digital camera, and DM production. 

MATERIALS AND METHODS: Sixty three alfalfa populations provided by the Global Crop Diversity Trust 

Program (ID GS15014) were planted in 1×2.5 m plots. Seeds were germinated in germination trays and plantlets 

were established in 20 cm spaced rows every 10 cm. Alfalfa populations are originally from 16 countries across 

the globe and they belong to the complex sativa (62%), varia (35%) and coerulea (3%). The alfalfa diversity panel 

includes landrace, cultivars and advanced genetics lines. Two experiments were stablished in Cauquenes 

Research Station of INIA-Chile (S35°57′, W72°19′). Experiments were managed under irrigated and rainfed 

conditions. The environmental conditions were mostly influenced by the Mediterranean climate (523 mm rainfall) 

and the Alfisol (2.7% organic matter). Both experiments were arranged in a RCB experimental design with four 

replicates. Dry matter production was measured in two harvest during the first growing season. One day before 

the biomass harvest, digital images were taken with a conventional RGB-digital camera (Canon EOS Rebel t5i). 

Image analyses were performed with the software BreedPix (Casadesús et al., 2007) and vegetation indices (VIs) 

were calculated. The VIs are based on either the average color of the entire image, in diverse units related to its 

“greenness” (HUE, Intensity, Lab and Luv), or on the fraction of pixels classified as green canopy relative to the 

total number of pixels of the image (GA and GGA; Table 1). A phenotypic linear mixed model was implemented 

to estimate the best linear unbiased prediction (BLUP) using the restricted maximum likelihood method within the 

ASReml-R package in R software. Phenotypic correlation between DM production and VIs were calculated with 

corrplot-R package. 

RESULTS: Most VIs exhibited a significant association with DM production (P<0.05; Table 1). The Lab-a index 

showed the highest r value. Additionally, some greenness related VIs exhibited a medium-high genetic control 

with H2 values around 0.60. 

Table 1. Broad sense heritability (H2) and correlation coefficient (DM-r) between dry matter production and some 
vegetation indices calculated in an alfalfa diversity panel grown in a Mediterranean environment. 
  

Vegetation índices 
 

DM-r coefficient H2 

HUE 0.58*** 0.63±0.09 

Intensity -0.40** 0.18±0.20 

Lab-a -0.62*** 0.41±0.05 

Lab-b 0.56*** 0.67±0.06 

Luv-u -0.38** 0.29±0.17 

Luv-v 0.55*** 0.57±0.10 

Green area (GA) 0.36** 0.54±0.11 

Greenest area (GGA) ns 0.26±0.18 

DM production - 0.29±0.06 

*, **, *** for P<0.05, 0.01, 0.001; ns: no significant 

CONCLUSIONS: Preliminary results allow us to conclude that VIs are phenotypically associated to the expression 

of DM production. Furthermore, some of them exhibited higher genetic control than DM production. 

REFERENCES: Casadesús, J. , Kaya, Y. , Bort, J. , Nachit, M. M., Araus, J. L., Amor, S. , Ferrazzano, G. , Maalouf, F. 

, Maccaferri, M. , Martos, V. , Ouabbou, H. and Villegas, D. (2007), Using vegetation indices derived from conventional 

digital cameras as selection criteria for wheat breeding in water-limited environments. Annals of Applied Biology, 150: 

227-236. 

ACKOLEDGEMENT: This work was supported by the research grants FONDECYT-1180821 and Crop Trust- 

GS15014 

mailto:linostroza@inia.cl

