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Interest and objectives. Virus species of Begomovirus genus 
(family Geminiviridae) are transmitted in a persistent manner 
by whiteflies of the species complex Bemisia tabaci 
Gennadius.  Begomoviruses have a circular ambi-sense and 
single-stranded DNA genome (ssDNA) of one or two genomic 
components, denominated DNA-A and DNA-B (2.6 kb – 2.7 
kb). Begomoviruses. The DNA-A sense strand encodes the 
coat protein (CP) and the movement protein (MP) while the 
complementary-sense strand encodes the replication-
associated protein (Rep), a transcriptional activator (TrAP), a 
replication enhancer protein (REn) and the C4 protein which 
is implicated in the cell-cycle control and host response. DNA-
B sense strand encodes a nuclear shuttle protein (NSP) o and 
the complementary strand a movement protein (MP). Three 
bipartite begomoviruses, Potato yellow mosaic Panama virus 
(PYMPV), Tomato leaf curl Sinaloa virus (ToLCSiV) and 
Tomato yellow mottle virus (TYMoV) are the only 
begomovirus infecting tomato (Solanum lycopersicum) crops 
detected in Panama. Infected plants showed symptoms of 
stunting, yellowing, rolling, curling, distortion of leaves and 
reduction of fruit size. A rapid, specific and sensitive detection 
method is essential to know the TYMoV, ToLCSiV and 
PYMPV incidence and impact on tomato crops of Panama and 
to implement sanitation programs as well. 
Material and Methods. One loop-mediated isothermal 
amplification (LAMP) assay was developed for the detection 
of PYMPV, TYMoV and ToLCSiV from DNA extracts of 
infected tomato plants by using of three primers pairs specific 
for each of these virus species. Amplification products were 
visualized by gel electrophoresis or by direct DNA staining in 
the tube. Also, the LAMP was assayed with DNA extracts 
embedded into 3MM wathman papper which were stored 
several days.  
Results. The sensitivity of LAMP was similar to that of the 
conventional PCR and the three begomovirus species were 
successfully detected by LAMP from total DNA extracts 
obtained from infected field tomato plants. Each virus was 
detected and discriminated in single and mixed infections.. 
Moroever, this method was useful to detect the three 
begomovisus species from DNA extracts of infected tomato 
plants embedded into 3MM wathman papper and stored 
several days which could facilitate the processing of a large 
number of samples and the material movement among 
different laboratories 
Conclusions. Results of this work show that the LAMP assay 
is a specific, rapid and cheap procedure to detect the three 
begomovirus species (PYMPV, TYMoV and ToLCSiV) 
infecting tomato Panama. This technique can be implemented 
on field surveys and sanitation programs 
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Tomato leaf curl New Delhi virus (ToLCNDV) is a bipartite 
begomovirus that causes important economic losses in 
cucurbit and tomato crops in Asia and the Mediterranean 
basin. This virus was identified in Murcia in 2012 infecting 
zucchini, melon and cucumber crops, and thereafter, outbreaks 
of ToLCNDV affecting cucurbit crops have been reported in 
Spain, Tunisia and Italy. This work aims to determine the host 
range of ToLCNDV in cultivated and wild in the fields, as well 
as studying the genetic variability of ToLCNDV populations 
in Southeastern Spain. 
A total of 627 symptomatic samples from 9 crop species 
cultivated in open-fields and greenhouses, and 255 samples 
from 24 different weed species were collected from different 
locations in Murcia, Alicante and Ciudad Real during 2013–
2016. ToLCNDV detection was carried out by molecular 
hybridization (tissue-print) from plant petiole cross-sections. 
ToLCNDV was detected in all cucurbit crops, except in 
watermelon, despite of high whitefly population numbers 
observed.Among weed species, we found three new alternative 
hosts (Ecballium elaterium, Datura stramonium and 
Sonchusoleraceus), in addition to Solanunnigrum. Total DNA 
was individually extracted from 74 positive samples from 
different geographical locations, years and host plants. Full-
length DNA-A and DNA-B genome sequences were amplified 
by rolling circle amplification, and sequenced by Next 
Generation Sequencing (NGS, Illumina-MiSeq). Our 
preliminary phylogenetic and diversity analyses showed that 
all ToLCNDV isolates sampled from different crops (melon, 
zucchini and cucumber) and weeds (Ecballium elaterium, 
Datura stramonium and Solanunnigrum) are genetically 
homogeneous with no geographical or temporal 
differentiation. Spanish ToLCNDV isolates appear to be 
separated into a differentiated group clearly distinct from 
Asian isolates, most likely reflecting a recent founder effect.  
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