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Abstract: In the year 2020, plants of  were observed to be showing viral disease symptoms on campus of Punjab Agricultural Zinnia elegans
University, Ludhiana. The plants exhibited puckering, thickening and curling of leaf lamina. Nucleic acid based detection of the associated 
pathogen was done PCR. The sequencing of the desired amplicon from coat protein (CP) region of the virus confirmed the association of via 
Euphorbia leaf curl virus viz., (EuLCuV). The variable symptoms  accession no. OK094316 shared 95.98 % nucleotide similarity with EuLCuV 
Fujian isolate. Polymerase chain reaction on the basis of phylogenetic as well as species demarcation tool, the isolate in the study was 
considered as  (EuLCuV).  To best of our knowledge, this is the first report of occurrence of EuLCV in India on zinnia.Euphorbia leaf curl virus  
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Zinnia (  Jacq.) is an ornamental flowering Zinnia elegans

plant. The flower is named after a German Professor, Johann 

Gottfried Zinn (1727-1759) and has gained its popularity as 

garden annual in late 19  century. The flower can grow both th

as annual as well as perennial species. However, in India, an 

it is mostly cultivated as summer season annual. Zinnia is 

native to Mexico but its cultivation is extended up to USA from 

Texas and Colorado in the far north to Brazil and Chile in the 

far south (Ewart 1981).  possess phytoremediation Z. elegans

properties and has the potential to accumulate  lead and s

cadmium in different parts of plant  shoots, leaves and viz.,

roots (Thamayanthi and Sharavanan 2012). Zinnia is 

susceptible to large number of biotic and abiotic stresses. 

Many pathogens infect zinnia and lead to huge economic 

losses. Among the fungal pathogens, , Alternaria alternata

Alternaria zinniae Glomerella  Fusarium , sp. and sp. are 

major seed-borne fungi. These pathogens infect the seeds 

and cause seed as well as seedling rotting. Species of 

Xanthomonas cause leaf spots in zinnia (Hernandez and 

Trujillo 2000). Among the viral pathogens, Tomato aspermy 

virus (TAV) was detected to infect zinnia and caused mosaic 

and chlorosis kind of symptoms (Kameya  1996). In India, et al

a mosaic disease from zinnia was reported which was 

vectored by  and (Sastr   yAphis gossypii Myzus persicae et al

1973).  Another viral disease  Zinnia mild mottle was i.e

reported to be transmitted by green peach aphid. The crop 

has also been reported to carry the  Watermelon mosaic virus

(WMV) infection in latent state. Around the world other 

diseases of zinnia are also reported which can cause huge 

economic losses (Farzadfar et al 2005).

Begomoviruses are a large group of plant DNA viruses 

which are transmitted in persistent manner by whitefly (Satter 

et al 2017). These viruses are major constraints causing 

huge economic losses to food and fibre crops worldwide, 

mainly in tropical and sub-tropical parts of the world (Varma 

and Malathi 2003, Tiwari et al 2008). Some begomoviruses 

were reported earlier to be associated with leaf curling 

symptoms  , , viz. Tobacco leaf curl virus Cotton leaf curl virus

Ageratum enation virus Alternanthera yellow vein virus and  

(Ha et al 2008, Kang et al 2004, Kumar et al 2010 and Storey 

1931).  (EuLCV), belonging to the Euphorbia leaf curl virus

genus Begomovirus, has been identified in poinsettia 

( ) and passion fruit ( ) Euphorbia pulcherrima Passiflora edulis

plants cultivated in China and Taiwan (Cheng et al 2014, Wu 

et al 2011). In the present study, symptoms of virus infection 

were observed in flower beds of zinnia at Punjab Agricultural 

University, Ludhiana and attempt was made to characterize 

the associated pathogen with the disease  .

MATERIAL AND METHODS

During 2020, monitoring and surveillance of the 

ornamental plants of university campus were undertaken. 

Plants of zinnia planted in campus of PAU, Ludhiana were 

found to exhibit viral disease symptoms. Leaf samples of five 

plants showing puckering, of leaf lamina and main curling 

vein thickening were collected and preserved at -80°C for the 

in vitro studies of the molecular characterization. Total DNA 

(Plant DNA+ Viral DNA) was extracted by using the 

Cetyltrimethylammonium Bromide (CTAB) method (Doyle 

and Doyle 1987). Isolated DNA was quantified with the help 


