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BYDV prevalence and insecticide resistance status in UK cereal aphids (autumn 2025)
 
 
This is an accessible version of the annual report for project 21120214 that started in 2022, which was prepared by AHDB.
The work presented in this report covers autumn 2025 and was funded by a goods and services contract for £19,000 (including VAT) from AHDB Cereals & Oilseeds.
The original report and full data can be requested from AHDB, which was prepared by:
· Lawrence Bramham, Rothamsted Research (Rothamsted Insect Survey)
Any enquiries regarding this publication should be sent to us at: 
AHDB, Siskin Parkway East, Middlemarch Business Park, Coventry CV3 4PE 
Email: info@ahdb.org.uk
June 2026
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[bookmark: _Toc232068890]About this project
This project ran from September 2025 to March 2026 and was based at Rothamsted Research (RRes).
Core project activity (aphid sampling and molecular testing) took place across a defined ten-week interval during autumn 2025 by the Rothamsted Insect Survey (RIS)
The interval started in the week commencing 8 September 2025 and finished in the week commencing 10 November 2025.
Core weekly virus assays were performed on 92 bird cherry-oat aphid (Rhopalosiphum padi) samples, collected from the preceding suction-trap sampling period (approximately 920 samples across the ten-week sampling period).
All core aphid extractions were from four RIS suction-trap sites (York, Hereford, Broom’s Barn and Starcross), with additional Belfast/Agri-Food and Biosciences Institute (AFBI)-provided samples included, where viable. 
The assays tested for the presence of Cereal/Barley yellow dwarf virus (C/BYDV), using a virus-discriminating qPCR hydrolysis probe-based assay (developed at Rothamsted Research).
To complement the core virus testing, five additional bi-weekly days of testing were done that primarily targeted grain aphid (Sitobion avenae). 
These tests were performed in a semi ad-hoc manner because grain aphids are not captured in high numbers in suction traps during the autumn. 
In addition to testing for the presence of C/BYDV, grain aphids were also characterised for the voltage-gated sodium channel L1014F mutation that confers ‘knockdown’ (kdr)/pyrethroid insecticide resistance. To date, the kdr mutation has only been found as a heterozygous form (SR)
[bookmark: _Toc232068891]Key results and messages
A reliable representation of both aphids across the autumn 2025 testing period was not always possible. This was principally due to a lack of grain aphid samples and aphid identification arrangements.
[bookmark: _Toc232068892]Grain aphid results
Rather than the defined ten-week testing period, aphids were extracted and tested over 13 weeks (25 August to 23 November inclusive). 
Low numbers of grain aphid were captured at the four RIS suction-trap sites. The data is published in RIS aphid bulletins 22 to 34 at www.insectsurvey.com, alongside graphs that provide ten-year mean data for comparison purposes.
As there were insufficient numbers of grain aphids (even in the expanded testing period) for real-time, robust and/or informative kdr or C/BYDV testing, all pre-extracted/historic grain aphid RIS samples available from a two-week period in July (prior to the decline of winged alate populations) were also assayed. This comprised 45 aphids (Table 1) caught from 7 July 2025 to 20 July 2025.
Table 1.  Number of grain aphids collected per suction-trap site and screening results for BYDV, CYDV and kdr in the heterozygous form (SR)
	Site
	Grain aphid
	BYDV
	CYDV
	Kdr (SR)

	York
	17
	3
	0
	12

	Hereford
	7
	3
	0
	5

	Broom's barn
	9
	2
	0
	7

	Starcross
	12
	5
	0
	10

	Total
	45
	13
	0
	34


Note that all positive/negative control assays are not included within these totals.
The adaptive approaches taken to grain aphid sample unavailability ultimately aligned closely with the originally proposed molecular testing (i.e. 1365 total assays).
[bookmark: _Toc232068893]Bird cherry-oat aphid results
In stark contrast grain aphid, a surplus of bird cherry oat aphid was attained with extracted numbers routinely restricted to align with the total number of budgeted molecular assays. 
Over 100 were identified each week at each RIS trap site over a notable duration of the autumn testing period. Sometimes, several hundred aphids were trapped each week, with the virus-tested aphids representing a relatively small subset. In total, 1,255 bird cherry-oat aphids were processed.
Table 3.  Number of bird cherry-oat aphids collected per suction-trap site and screening results for BYDV and CYDV
	Site
	Grain aphid
	BYDV
	CYDV

	York
	396
	91
	57

	Hereford
	312
	76
	48

	Broom's barn
	253
	46
	16

	Starcross
	294
	66
	34

	Total
	1255
	279
	155



Overall, approximately 35% of the bird cherry-oat aphids tested were deemed viruliferous and potentially capable of vectoring either BYDV (c. 22%) or CYDV (c. 12%). 
In terms of qPCR assays completed on target samples, 1,345 total were performed on both aphids.
Virus data for both aphids were supplied weekly in a format requested for AHDB online publication in a near-real-time manner (see ahdb.org.uk/aphid-monitoring).
[bookmark: _Toc232068894]Aphid identification arrangements
Aphids were also kindly provided by AFBI from the Belfast-situated suction-trap, which has an identical design to those operated by the RIS. 
These were considered chiefly to be bird cherry-oat aphids and grain aphids. However, AFBI aphid identification practices do not currently distinguish between bird cherry-oat aphid and other Rhopalosiphum species. As a result, these samples required additional RIS processing (beyond the remit of the defined project/molecular testing work). 
Additionally, the labelled tubes containing dated aphid sample subsets were compromised due to a leak of ethanol storage solution in transit, which rendered essential metadata irretrievable. AFBI samples were consequently stored for potential re-exploration and not employed herein.
[bookmark: _Toc232068895]Next steps
As part of 2026 RIS operational refinement, we aim improve the consistency of sample provision.
This will include five ‘optimal’ RIS suction-trap sites – Newcastle, Harper Adams, Broom’s Barn, Rothamsted and Starcross (potentially also Kirton).
At these site, key aphids (bird cherry-oat aphid, grain aphid, rose-grain aphid and peach-potato aphid) will be extracted consistently throughout the aphid monitoring season. It is proposed to take up to 10 aphids per species from each daily capture. 
This approach is considered the best compromise for temporal vs geographical resolution, while remaining operationally viable and without compromising long-term RIS archive collections.
If this strategy is retrospectively applied to autumn 2025, we would have extracted approximately 3,848 bird cherry-oat aphids and 913 grain aphids from the five optimal sites.
Future autumn-focused C/BYDV and kdr testing work with AHDB could continue with minimal changes. The new practice would ensure sample availability/data provision on target aphid populations, albeit not wholly in real-time. 
Greater connectivity with AFBI, KE, training and refined practices will avoid a reoccurrence of the loss of aphid samples. Incorporating pre-separated aphids from Ireland would be extremely beneficial.
At present, no information on whether individual bird cherry-oat aphid are cereal colonisers or moving to their winter hosts is provided as part of C/BYDV testing. This is an important consideration, as it can drastically affect how basic molecular testing can/should be acted upon. Routine testing for this, combined with other RIS data and the new RIS API (with potential to be included in models, such as the in-press AHDB BYDV tool), has potential to drive greater impact.
There is also modelling potential beyond the remit of this work. However, it is considered likely that any robust outcomes from such research would likely warrant consistent sample collection beyond the 10-to-13-week interval used in this project and require higher throughput testing. 
Direct staff time allocation of the responsible individual and the necessary molecular reagents/miscellaneous consumables cost £19,493.14, exceeding the maximum £19k (including VAT) AHDB funding allocation available. 
Direct staff time allocation (<13 days) within this project was always deemed to inaccurately reflect the time necessary to complete the proposed work and it was reduced from the similar 2024 routine testing (15 days) to fit within the available maximum funding from AHDB.
No additional funds were sought to cover additional RIS staff time/sample provision or other indirect (already available) resources, primarily to continue a mutually beneficial route for impact from the RIS with AHDB. 
It is hoped that such impact routes can continue and be leveraged further beyond autumn virus testing, such as the deployment of news tool and resources (e.g. the RIS Application Programming Interface (API).

sAHDB is a statutory levy board funded by farmers and others in the supply chain. Our purpose is to be a critical enabler, to positively influence outcomes, allowing farmers and others in the supply chain to be competitive, successful and share good practice. We equip levy payers with easy-to-use products, tools and services to help them make informed decisions and improve business performance. Established in 2008 and classified as a Non-Departmental Public Body, AHDB supports the following industries: meat and livestock (Beef, Lamb and Pork) in England; Dairy in Great Britain; and Cereals and Oilseeds in the UK. For further information, visit ahdb.org.uk
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