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The family cucurbitaceae includes certain popular 

fruits and vegetables grown in various tropical and subtropical 

areas in the world. However, viral diseases are a major 

constraint causing heavy economical losses in cucurbits. 

severe leaf curl 

(Momordica charantia), which was suspected to be due to a 

primers (Deng 540 and Deng 541) 

to detect the viruses associated with various cucurbits showing 

viral symptoms. The begomovirus associated with bitter gourd 

was characterized by nucleotide sequence analysis. Infection by 

begomoviruses in bitter gourd, ridge gourd (Luffa acutangula), 

pumpkin (Cucurbita maxima), cucumber (Cucumis sativus) 

and snake gourd (Trichosanthes cucumerina) plants, which 

showed symptoms of upward leaf curl, leaf mosaic, shortening 

internodes, mottling, stunting, rosetting, puckering, reduced 

CP gene fragment of 520 bp

with healthy cucurbit samples. The sequence comparison and 

phylogenetic analysis of the coat protein gene of begomovirus 

in bitter gourd

the Tomato leaf curl New Delhi virus in bitter gourd  found in 

Pakistan 
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PCR.

INTRODUCTION

The cucurbitaceae is an important plant family 

comprising many vegetables and fruits such as cucumber, 

squash, pumpkin, melons and gourds. They are grown in 

various tropical and subtropical regions, arid deserts and 

temperate locations in the world (Ng, 1993). Cucurbits 

(Cucumis sativus), bitter gourd (Momordica charantia), 

snake gourd (Trichosanthes cucumerina), ridge gourd 

(Luffa acutangula), pumpkin (Cucurbita maxima), ash 

pumpkin (Benincasa hispida), water melon (Colocynthis 

citrullus) and “kekiri” (Cucumis pubescens

et al., 2005).

these diseases, viral diseases are more important as 

to diagnose accurately leaving limited options for 

been isolated from the family cucurbitaceae (Ozaslan 

et al., 2006). Early diagnosis of viral diseases along with 

transmission is essential for formulating and establishing 

management measures (Ozaslan et al., 2006). The 

symptoms of virus infected plants may resemble those 

due to fungal or bacterial diseases and environmental 

stress. Hence, diagnosis on the basis of symptoms alone 

reliable methodologies (Kushwaha et al., 2010) and 

polymerase chain reaction (PCR) using primers 

of detecting viruses. Sequencing of PCR fragments have 

(Rojas et al., 1993; Deng et al., 1994).

 Cucumber Mosaic Virus (CMV), Papaya Ring Spot 
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Virus (PRSV), Zucchini Yellow Mosaic Virus (ZYMV), 

Tobacco Ring Spot Virus (TRSV) and Tomato Ring 

Spot Virus (ToRSV) have been reported on cucurbits in 

).  severe leaf curl condition 

along with leaf mosaic, stunting and fruit malformation 

with unknown etiology has been reported in bitter gourds 

Bemisia 

tabaci). It was not transmitted by seeds nor by mechanical 

transmission (Weerasinghe, 2010). Similar symptoms 

were also found to be associated with a number of 

cucurbits including  ridge gourd, pumpkin, cucumber 

and snake gourd.

  

 Begomoviruses belonging to family Geminiviridae, 

are the most numerous of the Bemisia tabaci transmitted 

viruses and has caused crop yield losses between 20 

& Shepherd, 1992), and the genome consists of single 

some viruses have a monopartite genome with only 

et al.,

infecting begomovirus was Squash leaf curl virus, which 

was associated with leaf curl and stunted growth of 

squash in Imperial Valley in California (Hagen et al., 

2008).

 Based on the symptoms and the transmission by 

and a PCR was carried out to detect the begomoviruses 

associated with different cucurbit vegetables. The 

begomovirus associated with bitter gourd was 

characterized by nucleotide sequencing and phylogenic 

analysis.

Sample collection

 

gourd, cucumber and pumpkin, which showed viral 

symptoms of leaf mosaic, upward leaf curling, shortening 

internodes, stunting, rosetting, puckering, reduced leaf 

Horticultural Crops Research and Development Institute 

were apparently free from viral symptom were also 

collected. 

et al., 1994). 150 mg of 

mercaptoethanol). The homogenized material was 

65 ºC for 30 min. Then tube was the centrifuged at 2,000 

rpm for 1 min and the supernatant was transferred to a new 

alcohol (24:1) was added, mixed by gentle inversion 

and centrifuged at 12,000 rpm for 10 min. The resulting 

supernatant was transferred to a fresh eppendorf tube 

and isopropanol was added. The tube was then inverted 

was pelleted by centrifugation for 5 min at 12,000 rpm. 

room temperature for 20 min until all traces of ethanol 

of 

PCR detection of 

in begomovirus (Deng et al., 1994) was used to amplify 

sterile water was added to make up the volume. Bean 

sample, which was previously detected as a begomovirus 

(Wickramaarachchi et al., 2012). The PCR programme 

used was one cycle of initial denaturation at 94 °C for 

4 min followed by 30 cycles of denaturation at 94 °C for 

1 min, annealing at 61 °C for 1 min, extension at 72 °C 

for 10 min. 

electrophoresis for 1 h at 80 V (Figure 1). 

The PCR product of an infected bitter gourd sample 
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up kit (promega)

edited and analyzed using basic local alignment search 

et al., 1990) based on the close 

sequence identity and the length of the sequences. 

joining method (Tamura et al., 2007) at 1000 bootstrap 

value.

 Molecular detection of begomovirus in cucurbit samples using degenerate primers. 

A C

D E F

 Different viral symptoms shown by cucurbit crops. 
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PCR assay was carried out using a set of degenerate 

of 520 bp (Figure 1) from infected bitter gourd, ridge 

samples. Infected bitter gourd and ridge gourd plants 

showed leaf mosaic, upward leaf curling, shortening 

internodes, stunting, rosetting, puckering, reduced leaf 

plants showed upward leaf curling, while snake gourd 

plants showed leaf mosaic and reduced leaf lamina 

  number ident

Solanum Solanum

Tomato leaf curl New Delhi virus isolate India:Delhi:Cucumis Cucumis

closely related begomoviruses
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editing 

the fragment, the remaining product was 422 bp in length 

and it was used for further analysis.

Solanum

Cucumis

reported from various locations like Siliguri (HQ597032), 

 The phylogenic analysis grouped 

with  identity (Figure 4), showing their close 

genetic relationship. 

 ToLCNDV-Himachal

 ToLCNDV-Potato: Meerut

 ToLCNDV- Potato: Happur

 ToLCNDV-Potato :Mer1

 ToLCNDV-India:Bangalore

 BYVDVNew Delhi

 ToLCNDV-parthenium

 ToLCNDV-Eggplant

 ToLCNDV-chili

 ToLCNDV- Solanum: Pakistan

 ToLCNDV-Luffa :Multan

 ToLCNDV- SILIGURI

 ToLCNDV-Raebareli

 ToLCNDV-Pumpkin: New Delhi

 ToLCNDV-Pumpkin:New Delhi

 ToLCNDV- Cucumis: Delhi

 ToLCNDV-Lucknow

 ToLCNDV-Papaya :New Delhi

 ToLCNDV-Sever

 LBgV

 ToLCNDV-Chilli:Tumkur

 ToLCNDV- Lahore

 Begamo-BitterGourd-SL

 ToLCNDV-BG

 SqLCCNV- Pumpkin :Coimbatore

 SqLCCNV-Pumpkin:Varanasi

 SqLCCNV-Pumpkin:Lucknow

 ToLCNDV-cucumber:Thailand

 ToLCNDV-bottle gourd: Thailand

 ToLCNDV-Cotton: Hissar

 ToLCNDV-Chilli: New Delhi

 ToLCNDV- Mild

 BGYVVLahore

 SqLCVPhilippine

 PYMVMalaysia

 LYMV

100

99

93

92

27

43

91

35

67

83

72

42

68

50

68

59

57

29

32

34

33

28

31

23

10

5

4

2

2

16

64

100

93



 W.M.E.K. Bandaranayake et al.

September 2014 Journal of the National Science Foundation of Sri Lanka 42(3)

 

from India and Pakistan, begomo virus from luffa and 

the respective Indian and Pakistan viruses. Pumpkin 

The PCR detection of begomovirus using degenerate 

with bitter gourd, ridge gourd, snake gourd, cucumber 

and pumpkin samples, which showed symptoms of leaf 

mosaic, upward leaf curling, shortening internodes, 

stunting, rosetting, puckering, reduced leaf lamina, 

 Begomoviruses have been detected in cucurbits 

using degenerate primers in many other countries in 

the tropics and subtropics. Roja’s degenerate primers 

have been used to detect begomoviruses associated with 

infected squash, cucumber and melon showing curling, 

blistering, yellowing, mottling and fruit deformation 

et al., 2010). 

Briddon & Markham’s degenerate primers have been 

used with pumpkin plants exhibiting leaf curling and 

yellowing symptoms in Thailand (Ito et al., 2007). The 

presence of begomovirus in bitter gourd plants showing 

designed to conserve regions of the coat protein genes 

(Tahir & Haider, 2005). The PCR technique allowed 

rapid, sensitive, and accurate detection of begomoviruses 

in cucurbit vegetables with minimal sample preparation 

(Kushwaha et al., 2010).

 The variation of symptoms between different 

varieties of cucurbits indicated mixed infections with 

different begomoviruses. Mixed infections of three 

species of begomoviruses, namely, Tomato leaf curl New 

Delhi virus, Squash leaf curl China virus and Tomato 

leaf curl Palampur virus has been reported in association 

with the Yellow vein mosaic disease of pumpkin in the 

Varanasi region of North India (Jaiswala et al., 2012). 

The evolution of virus strains through point mutations, 

recombination and pseudorecombination is a major factor 

viral diseases in the world. Most virulent variants have 

been developed through recombination of viral genomes 

such as those associated with cassava mosaic, cotton leaf 

curl, and tomato leaf curl diseases (Varma & Malathi, 

2003).

 CP gene is the most conserved viral gene, and the 

considered to be variants of the same virus (Fauquet & 

found to be associated with various crop plants in India, 

Pakistan, Thailand and Bangladesh. It has been reported 

various crops like chili, cucurbits, potato, papaya, bitter 

gourd and cotton (Dharmendra et al., 2011).

from geographical areas in India and Pakistan located 

Malaysia and the Philippines. This provides evidence 

for the possible risk of transboundary movement of the 

virus through plant materials and insect vectors. Many 

begomoviruses are considered as important quarantine 

pests in the world (Hamilton, 2000). 

The authors are grateful to all the staff members of the 

Plant Pathology Division, Horticultural Crop Research 

their support in conducting this study.
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