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Fusarium head blight (FHB) is a devastating wheat and barley disease worldwide. The causal pathogens of FHB also produce mycotoxins that can contaminate the grain. Disease resistant breeding is one of the best ways to reduce the impact of FHB. To develop disease resistant varieties, breeders must expose germplasm lines to the pathogen in the field and assess the disease reaction. Phenotyping breeding materials for resistance to FHB is time-consuming, labor-intensive, and expensive using conventional protocols. To develop a reliable and cost-effective field high throughput phenotyping system for assessing FHB, we focused on developing a method for processing color images of wheat spikes obtained from the field to accurately detect diseased areas using deep learning and image processing techniques. Mask regional based convolutional neural networks (Mask R-CNN) were used to train the spike detection model and achieved acceptable prediction rate (77.76%) in detecting wheat spikes from the images. Another Mask RCNN model was built for disease area detection on the detected spikes and the testing results obtain an accuracy precision (AP) of bbox as 63.38% and an AP of mask as 65.14%. This study shows the feasibility of field selection of the optimal wheat genome line for FHB resistance.

A fully labeled image set containing over 1000 field images of wheat will be open to the public for more accurate FHB detection results using other advanced image analysis algorithms.
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