
 

  

2023-
2025 

Sophie PERROT 

GEVES 

2023-2025 

ISF ToMMV 



1 
 

ISF combined effort on validation of tomato mottle mosaic virus (ToMMV) differential 

host set on tomato and pepper 
 

Abstract 

Tomato mottle mosaic virus (Tobamovirus, ToMMV) was first described in Mexico in 2013 from S. 

lycopersicum samples taken in 2009. This emerging virus is closely related to tomato mosaic virus 

(ToMV) and can naturally affect tomato and capsicum and can be mechanically transmitted to other 

Solanaceae (Nicotiana spp., Petunia hybrida, Physalis spp.) and Brassicaceae. 

A previous work performed by GEVES of characterization of ToMMV on tomato and pepper 

differentials allowed to establish a draft of the pattern of ToMMV on Tobamovirus differentials. The 

ISF ToMMV project has confirmed that pattern and proposed a differential set for ToMMV a tomato 

and pepper. 

 

 

Background 

Tomato mottle mosaic virus (ToMMV) is a member of the Tobamovirus genus. It is transmitted through 

propagation materials (seeds, plants for planting, grafts, cuttings), and spreads locally by contact 

including direct plant-to-plant contact, contaminated tools, hands, or clothing and by bees. 

ToMMV has been described infecting tomato and pepper plants in several countries worldwide (Li et 

al, 2013; Tettey et al. 2022), resulting in unmarketable fruit. On tomato, symptoms include severe 

necrotic lesions, chlorosis, leaf distortion, mottle and systemic crinkling symptoms and fruit necrosis 

(Ambros et al, 2017). On capsicum, symptoms include foliar mottle, shrinking and necrosis.  

On tomato, the Tm-22 resistance gene confers the resistance to ToMMV (Tettey et al 2023). On pepper 

the L resistance gene (L1, L2, L3, L4) confers resistance against Tobamovirus species. But the resistance 

of these L resistance genes to ToMMV is not clear (Tettey et al, 2023). 

 

In a previous work, GEVES tested a ToMMV isolate on the tomato and pepper Tobamovirus 

differentials (Annexes 1 and 2). On tomato, differentials carrying on the Tm2 and Tm22 resistance gene 

were observed as resistant to ToMMV. On pepper, differentials carrying on L1, L2, L3 and L4 resistance 

gene were observed as resistant to ToMMV. 

 

 

The ISF ToMMV project group has validated the characterization of ToMMV isolate of tomato and 

pepper Tobamovirus differentials. The ISF project group consisted of representatives of the companies 

BASF, Bejo Zaden, Enza Zaden, Gautier, Rijk Zwaan, Sakata Seed America, Sakata Seed Corporation 

and Takii, and the examination office GEVES (Table 1). They validated the differential sets by ring test 

using the CPVO technical protocols (Annexes 3 and 4). 

 
Table 1: list of participants to the ISF ToMMF project 

Company name Contact person Email address 

BASF 
Marco Mammella 

Valentina Coppola 

marco.mammella@vegetableseeds.basf.com  

valentina.coppola@vegetableseeds.basf.com  

Bejo Zaden 
Dora Coelho 

Dryas de Rond 

d.coelho@bejo.nl 

d.deronde@bejo.nl  

ENZA Zaden 
Ronald Wilterdink 

Hille Jan van Zwol 

r.wilterdink@enzazaden.nl  

h.vanzwol@enzazaden.nl  

Gautier semences 
Marion Cordier-Demissy 

Claire Davazoglou 

marion.cordier@gautiersemences.com  

claire.davazoglou@gautiersemences.com  

GEVES Sophie Perrot sophie.perrot@geves.fr  

mailto:marco.mammella@vegetableseeds.basf.com
mailto:valentina.coppola@vegetableseeds.basf.com
mailto:d.coelho@bejo.nl
mailto:d.deronde@bejo.nl
mailto:r.wilterdink@enzazaden.nl
mailto:h.vanzwol@enzazaden.nl
mailto:marion.cordier@gautiersemences.com
mailto:claire.davazoglou@gautiersemences.com
mailto:sophie.perrot@geves.fr
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Rijk Zwaan 
Daniel Ludeking 

Eelco Gilijamse 

d.ludeking@rijkzwaan.nl  

e.gilijamse@rijkzwaan.nl  

Sakata Seed America Marco Bello mbello@sakata.com  

Sakata Seed 

Corporation 

Sentaro Mizogushi 

Kazunori Murao 

s-mizoguchi@sakata-seed.co.jp   

k.murao@sakata-seed.co.jp  

Takii Japan 
Ryohei Arimoto 

Ito Tomoki 

arimoto@takii.co.jp    

tomoki-ito@takii.co.jp  

 

 

Materials and methods 

 

The ToMMV isolate used in the ring test was sampled on Solanum lycopersicum in California. The 

isolate was multiplied by GEVES and sent to each participant. 

The seeds of the tomato and pepper differentials were supplied by the MatRef network (Table 2) and 

the same seed lot for each variety was sent the participant by GEVES. 

 
Table 2: Tomato and pepper Tobamovirus differentials used for ToMMV characterization 

Tomato differentials Pepper differentials 

Monalbo Lamu 

Mobaci Yolo Wonder 

Momor Tabasco 

Moperou 161 Novi 3 

 Tom 4 

 

Tests were performed following the CPVO tomato technical protocol for evaluation of the resistance 

to ToMV and the pepper technical protocol for evaluation of the resistance to TMV on two replicates 

of 10 plants per differential.  

 

 

Results and discussion 

 

8 results out of the 9 expected were received and analysed for tomato and pepper. 

 

Results on tomato differential set 

For tomato, globally a good concordance of interpretation was observed between laboratories (Table 

3). Discrepancies were observed only for the differential Momor.  

 
Table 3: lab's interpretation of tomato differentials tested with ToMMV isolate 

Tomato Monalbo Mobaci Momor Moperou 161 

Lab 1 S S HR HR 

Lab 2 S S SEG HR 

Lab 3 S S HR HR 

Lab 4 S S HR HR 

Lab 5 S S HR HR 

Lab 6 S S HR HR 

Lab 8 S S HR HR 

Lab 9 S S HR HR 

S: susceptible; HR: high resistant; SEG: segregation 

 

mailto:d.ludeking@rijkzwaan.nl
mailto:e.gilijamse@rijkzwaan.nl
mailto:mbello@sakata.com
mailto:s-mizoguchi@sakata-seed.co.jp
mailto:k.murao@sakata-seed.co.jp
mailto:arimoto@takii.co.jp
mailto:tomoki-ito@takii.co.jp
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In lab 2, 8 plants out of 20 of Momor were observed susceptible and the variety was judged in 

segregation. The off-type plants of the differential Momor observed with symptoms were tested for the 

presence of resistance gene by marker. The presence of Tm22 was confirmed in these susceptible plants. 

The potential cause of susceptibility on few plants could be a lab effect as this result was not observed 

in the other labs.  

Monalbo and Mobaci (Tm1) were confirmed susceptible and Moperou 161 (Tm2) and Momor (Tm22) 

were confirmed resistant (Table 4). These results are correlated with the previous results observed by 

GEVES. 

 
Table 4: characterization of the ToMMV isolate ion tomato differentials 

  ISF Code 

and races     
ToMMV 

Differentials 

  
Gene (s)   

Monalbo*, Marmande* Early Pak 7* - S 

Mobaci* Tm S 

Moperou 161* Tm2 HR 

Momor*, Geneva 80, Gourmet Tm2² HR 

S: susceptible; HR: high resistant 

 

 

Results on pepper differential set 

For pepper, globally a good concordance of interpretation was observed between laboratories (Table 5). 

Discrepancies were observed only for the differential Tom 4.  

 
Table 5: lab's interpretation of pepper differentials tested with ToMMV isolate 

Pepper Lamu Yolo Wonder Tabasco Novi 3 Tom 4 

Lab 1 S R R R R 

Lab 2 S R R R SEG 

Lab 3 S R R R R 

Lab 4 S R R R R 

Lab 5 S R R R R 

Lab 6 S R R R R 

Lab 8 S R R R R 

Lab 9 S R R R R 

S: susceptible; HR: high resistant; SEG: segregation 

 

In lab 2, 3 plants out of 18 of Tom 4 were observed susceptible and the variety was judged in 

segregation. The plants of the differential Tom 4 in lab 2 were tested for detection of resistance gene. 

Results shown that no L4 resistance gene was detected in the susceptible plants. And no plant with L4 

was susceptible. The hypothesis is that the line is not 100% homogeneous, even if it was not observed 

in the other labs. The conclusion is that there is no mismatch between the resistance pattern and the L4 

resistance gene.  

Lamu (L0) was confirmed susceptible, and Yolo Wonder (L1), Tabasco (L2), Novi 3 (L3) and Tom 4 

(L4) were confirmed resistant (Table 6). These results confirmed the previous results observed by 

GEVES. 
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Table 6: characterization of the ToMMV isolate ion pepper differentials 

  Pepper Tobamovirus Group   

Tm:0 

ISF Code and races → ToMMV 

Differential hosts Gene   

Lamu, Early Calwonder L0 S 

Tisana, Yolo Wonder L1 HR 

Tabasco (C. frutescens) L2 HR 

Solario F1, Novi 3, 

 PI159236 (C. chinense) 

L3 HR 

Tom4, CAPMVR, 

 PI260429 (C. chacoense) 

L4 HR 

S: susceptible; HR: high resistant 

 

Absence of variation in ToMMV isolates 

Another ToMMV isolate was tested by one of the labs on the tomato and pepper differentials. The 

results on both species confirmed the results observed in the ring test. This additional test confirmed 

that no difference of pattern is expected depending on different ToMMV isolate. 
 

 

Conclusions 

The results are consistent among labs to conclude on the disease reaction with ToMMV on the tomato 

and pepper differentials. The following proposals were made by the group for the differential sets: 

• To create a new differential set on tomato for ToMMV to avoid any misunderstanding with 

other Tobamovirus (annex 5). 

• To include ToMMV in the current pepper Tobamovirus differential set (annex 6). 

 

 

Publication of the results 
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Annex 1: tomato ToMV differential sets  
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Annex 2: pepper Tobamovirus differential sets  
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Annex 3: CPVO tomato protocol for resistance biotest to ToMV (CPVO-TP/044/5) 
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Annex 4: CPVO pepper protocol for resistance biotest to TMV (CPVO-TP/076/3) 
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Annex 5: Proposed differential set for tomato 
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Annex 6: Proposed differential set for pepper 

 


