First time detection of Brome mosaic virus assoclated with other
wheat viruses In Kansas wheat using Nanopore seguencing
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Introduction Results

0 Kansas wheat production has been threatened by Wheat streak mosaic complex of three| Figure 1: Distribution of BMV on different counties of Kansas detected Figure 2. BMV was common in virus-like

viruses including Wheat streak mosaic virus (WSMV), Triticum mosaic virus (TriMV), and High| using Nanopore sequencing on virus-like symptomatic leaves* symptomatic wheat leaves* (n = 72)
Plains wheat mosaic emaravirus (HPWMoV). = = ' = =
4 In 2017, Kansas wheat producers lost 19.2 million bushels of wheat worth $76.8 million due to NC
wheat streak mosaic. , | ’ S
0 Infection of a single plant with multiple viruses is common in wheat fields. = | <4 e X

- Other common wheat viruses have been recorded from Kansas but not the Brome mosalic |
virus (BMV) “ " _
[ Diagnosis of virus like symptoms in plants has been mostly dominated by targeted-specific : 5 .

Barton

| Other viruses | BMV + other
(No BMV) viruses
50% 50%

methods with known antibodies, primers, and probes. 3 ; “ s
1 These targeted methods identify only already known viruses and virus combinations.
1 Next generation sequencing techniqgues such a Nanopore sequencing technology has great . R

potential for identifying novel and multiple potential plant pathogens in a single analysis.
 Reliable diagnostic methods are needed to identify the risks In plant health to develop

appropriate plant protection strategies.

Materials and Methods
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Figure 4: A chord interaction diagram of coinfection Figure 3: BMV was most commonly co-infected with WSMV and TriMV* (n = 36)

J A state-wide survey of Kansas wheat field was carried out from 2019 to 2021. of wheat viruses in symptomatic wheat leaves
J A total of 72 symptomatic wheat leaves (2019 = 37, 2020 = 22, and 2021 = 13) were processed detected by Nanopore sequencing (n = 72). The AMVEWSMVEHPWMoY BMVHWSMV+TriMV+HPWMoV+
for Nanopore sequencing. arch shows the connection and size of the total BUVAWSHY  °" BEDV ANV WS MY TrMVEHP WOV

percentage of virus co-infected In a single samples*. 14%
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Figure 1. Work flow diagram of pathogen molecular diagnosis using Nanopore sequencing 14%
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Basecalling

“WSMV = Wheat streak mosaic virus, TriMV = Triticum mosaic virus, BMV = Brome mosaic virus, HPWMoV = High Plains wheat mosaic emaravirus, BYDV = Barley yellow
dwarf virus, SBWMYV = Soilborne wheat mosaic virus, WSSMV = Wheat spindle streak mosaic virus

Conclusion and Future Work

 For the first time, we report Brome mosaic virus iIs highly associated with other wheat viruses Iin Kansas wheat fields
J Co-infection of BMV Is more common with WSMV + TriMV than other wheat viruses.
d This finding warrants future research to answer following questions:
» Does BMV co-infect with other wheat viruses only or can infect wheat individually?
» How does BMV spread in the field? What is the potential vector of BMV?
» How does BMYV interact with Kansas wheat varieties having different defense mechanism?
Pepartment of Plant Pathelogy » How does BMYV infection impact yield during single and co-infection with other wheat viruses?
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ABSTRACT
 
Large variations in environmental conditions, including precipitation, are characteristic of changing weather patterns. More years with more extreme conditions are becoming frequent in agriculture. In the 2017-2018 Kansas winter wheat growing season, rainfall totaled 8.87”, compared to the 2018-2019 season rainfall total of 26.87”. These two extreme seasons in consecutive years presented the opportunity to examine a sample of fungicides’ ability to control Fusarium head blight in a disease nursery under two extreme environmental conditions. 
Comparisons were made using a scab susceptible cultivar, ‘Larry’, planted in a randomized complete block design with five (2019) or seven (2018) replications. Treatments included commercially available fungicides and an untreated control. Applications were made at the rate of 20 gal/A using a backpack CO2 sprayer equipped with flat-fan nozzles (8002 VS) with 20-in. spacing at 30 psi.
 
While in near drought conditions, we observed that fungicides are able to maintain control over the pathogen. However, under extreme precipitation conditions, losses to abiotic stress outweighed the benefits of fungicide applications. 
 
This research suggests that under high disease pressure and extreme weather conditions, fungicides fail to perform better than non-treated checks. 
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