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1 PUBLISHABLE SUMMARY

As part of VIRTIGATION WP5 T2, the partners Julius-Kuehn Institute (JKI), Volcani Centre (VC), DCM
corp (DCM) and Scientia Terrae VZW (ST) are researching the possibility to develop a cross-
protection strategy against the tobamovirus tomato brown rugose fruit virus (ToBRFV) for control
of the virus in greenhouse tomato crops. Infection with this virus causes severe damage to tomato
crops and can result in substantial yield losses. Since its emergence in 2014 (Luria & Smith et al.,
2017), ToBRFV has spread at an alarming rate within the EU/EPPO region (EPPO 2024). Thus there
is an urgent need for an efficient mitigation strategy in order to limit the spread and the damage
caused by this devastating virus. Within the Virtigation project, one such strategy is being
researched in the form of cross-protection. The concept of cross-protection is rooted in the
observation that in tomato plants a primary infection with a virus can prevent secondary infection
with a challenging, homologous virus. If a mild strain, showing no or almost no symptomes, is used
for primary infection, this can prevent infection with other, more aggressive strains of the same
virus and thus prevent severe damage to the crop. While cross-protection is already being
successfully applied to mitigate damage of the pepino mosaic virus in tomato crop (Hanssen et al.,
2010), no such strategy in currently available for ToBRFV. In order to explore the possibility of
using cross-protection as a mitigation strategy for ToBRFV, the partners applied different lines of
research:

- Naturally occurring ToBRFV isolates were screened in order to identify potential mild

isolates, i.e., isolates causing no or only mild symptoms (DCM, ST).
- Attenuated isolates were created by applying different non-GMO mutagenic methods (VC,
JKI).

Different isolates were phenotyped under controlled quarantine conditions in order to identify
potential mild variants. Based on these initial screenings, 4 attenuated isolates and 2 natural
isolates were selected for further research based on their mild symptom profiles. The results of
these tests were described in Deliverable 5.2. In a next step, the 2 attenuated isolates of the
partners JKI and 2 natural isolates of DCM were further evaluated in a yield trial under quarantine
greenhouse conditions. In parallel, the same isolates were evaluated in the growth chamber at ST.
Performance of the selected isolates was scored in comparison to a wild type ToBRFV isolate.
Unfortunately the 2 attenuated isolates of the partner VC could not be included in the trials
described in this deliverable due to practical reasons.
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