
   

Revista Mexicana de Fitopatología

ISSN: 0185-3309

mrlegarreta@prodigy.net.mx

Sociedad Mexicana de Fitopatología, A.C.

México

Cradock, Kenwyn R.; da Graça, John V.; Laing, Mark D.

Viruses Infecting Cucurbits in KwaZulu-Natal,South Africa

Revista Mexicana de Fitopatología, vol. 19, núm. 2, julio-diciembre, 2001, pp. 251-252

Sociedad Mexicana de Fitopatología, A.C.

Texcoco, México

Available in: http://www.redalyc.org/articulo.oa?id=61219220

   How to cite

   Complete issue

   More information about this article

   Journal's homepage in redalyc.org

Scientific Information System

Network of Scientific Journals from Latin America, the Caribbean, Spain and Portugal

Non-profit academic project, developed under the open access initiative

http://www.redalyc.org/revista.oa?id=612
http://www.redalyc.org/articulo.oa?id=61219220
http://www.redalyc.org/comocitar.oa?id=61219220
http://www.redalyc.org/fasciculo.oa?id=612&numero=10671
http://www.redalyc.org/articulo.oa?id=61219220
http://www.redalyc.org/revista.oa?id=612
http://www.redalyc.org


Revista Mexicana de FITOPATOLOGIA/251

Viruses Infecting Cucurbits in KwaZulu-Natal,
South Africa

Kenwyn R. Cradock, John V. da Graça and Mark D. Laing, School of Applied
Environmental Sciences (Plant Pathology), University of Natal, Private Bag X01, Scottsville,
Pietermaritzburg, 3209, South Africa. (Present addresses of first and second authors, respectively:
Acaralogy Lab., Ohio State University, Columbus, OH, USA 43210; Texas A & M University-Kingsville Citrus
Center, 312 N. International Blvd., Weslaco, TX, USA 78596).

Abstract.
Cradock, K.R., da Graça, J.V. and Laing, M.D. 2001. Viruses
infecting cucurbits in KwaZulu-Natal, South Africa. Revista
Mexicana de Fitopatología 19:251-252.
A snap-shot survey, where Enzyme-Linked Immunosorbence
Assay (ELISA) kits were used, was conducted during 1997
and 1998 to obtain an indication of the presence of four
important cucurbit viruses, Zucchini yellow mosaic virus
(ZYMV), Watermelon mosaic virus 2 (WMV2), Watermelon
mosaic virus-Morocco (WMV-M) and Cucumber mosaic
virus (CMV) in KwaZulu-Natal, South Africa. As some infected
samples gave negative reactions when tested using antisera
against the original viruses under consideration, Papaya
ringspot virus-W strain (PRV-W) and Squash mosaic virus
(SqMV) were also tested for in 1998. ZYMV was found to be
the most commonly detected virus (50.67%) followed by
WMV-M (24%) and WMV2 (22.67%). CMV (6.67%) was not
found often. PRV-W and SqMV were not detected in the
region. Thirty-two percent of the plants tested were infected
with more than one virus.

Additional keywords: ZYMV, WMV2, WMV-M, CMV, PRV-
W, SqMV, weed, ELISA.

Resumen. Se realizó un muestreo corto durante 1997 y 1998,
para tratar de obtener indicación de la presencia de cuatro
virus importantes en cucurbitáceas: Zucchini yellow mosaic
virus (ZYMV), Watermelon mosaic virus 2 (WMV2),
Watermelon mosaic virus-Morocco (WMV-M) y Cucumber
mosaic virus (CMV) en KwaZulu-Natal, Africa del Sur. Se
utilizó el ensayo de inmunosorbencia unidos a enzimas
(ELISA). Ya que algunas muestras infectadas dieron una
reacción negativa cuando se evaluaron con los antisueros
contra los virus originales considerados, el Papaya ringspot
virus-W strain (PRV-W) y Squash mosaic virus (SqMV)
también se evaluaron en 1998. ZYMV fue el virus más
comúnmente detectado (50.67%), seguido por WMV-M (24%)
y WMV2 (22.67%). CMV (6.67%) no se encontró
frecuentemente. PRV-W y SqMV no se detectaron en la región.
El 32% de las plantas evaluadas, estuvieron infectadas por

más de un virus.

Palabras clave adicionales: ZYMV, WMV2, WMV-M, CMV,
PRV-W, SqMV, maleza, ELISA.

Viruses can severely limit the production of cucurbits. More
than 30 viruses around the world are known to infect these
crops (Lovisolo, 1980; Robinson and Decker-Walters, 1997).
Economically important viruses are Zucchini yellow mosaic
virus (ZYMV), Watermelon mosaic virus 2 (WMV2),
Watermelon mosaic virus-Morocco (WMV-M), Papaya
ringspot virus-Type W (PRV-W), Cucumber mosaic virus
(CMV) and Squash mosaic virus (SqMV) (Lovisolo, 1980;
von Wechmar et al., 1995). In earlier studies, WMV-M was
found to be the predominant virus in South Africa, with
WMV2 occurring in the Western Cape (van der Meer, 1985;
van der Meer and Garnett, 1985).  Subsequently CMV and
ZYMV have been reported (von Wechmar et al., 1995). We
conducted a pilot study with the objective of laying the
foundation for a longer term, structured survey if the results
suggested interesting trends. The six viruses mentioned
above were tested as they present the greatest threat to
cucurbit production in South Africa, and it is necessary to
gain insight into their individual roles in the cucurbit virus
pathosystem (sensu Robinson, 1976). Potentially infected (i.e.
symptomatic) material (crops and weeds) was collected from
various locations around KwaZulu-Natal Province during the
early part of 1997 and during the 1997-1998 growing season
(September-April). Crop plants sampled included pumpkin,
gem squash, zucchini, pattipan, butternut and watermelon.
Leaves expressing symptoms were cut with a sharp knife.
The blade was sterilized between plants by wiping it with a
cloth that had been soaked in a 10% sodium hypochlorite
solution. Samples were analysed using either Double
Antibody Sandwich Enzyme-Linked Immunosorbence Assay
(DAS ELISA) [for ZYMV, WMV2, WMV-M, PRV-W (1998),
SqMV (1998), CMV (1998 samples)] or F(ab’)2 ELISA [CMV
(1997 samples)]. Results were recorded as positive if the OD450
readings were two or more times that of the negative control;
if the values were just below this figure, they were recorded
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as "uncertain". DAS-ELISA kits were obtained from Sanofi
Phyto-Diagnostics, France, and F(ab’)2 ELISA reagents were
obtained from Dr G. Pietersen, Plant Protection Research
Institute (PPRI), Pretoria, South Africa.  Both tests were
performed according to the manufacturers' instructions. The
results of the ELISA tests are shown in Table 1. This table
also indicates which combinations of viruses were found in
the field. PRV-W and SqMV were not detected in any of the
samples tested for these viruses. Of the four viruses initially
surveyed for, ZYMV was detected most frequently during
the two-year study. The frequency of detection of viruses
varied from year to year. As different aphid species have
different transmission efficiencies (Castle et al., 1992), a
variation in the species composition of the general aphid
population could cause a variation in the prevalence of
different viruses in a crop. This survey has also indicated
that, since its identification in South Africa in 1993 (von
Wechmar et al., 1995), ZYMV may have replaced WMV-M
(van der Meer, 1985; van der Meer and Garnett, 1987) as the
most prevalent cucurbit virus infecting cucurbits in the
region. Further investigation is required to confirm this. This
study reports for the first time the presence of WMV2 in
KwaZulu-Natal (Table 1), previously only unconfirmed
infections had been recorded (van der Meer, 1985). The survey
has also indicated that PRV-W and SqMV are probably absent
from KwaZulu-Natal. CMV was found in some samples, but
occurred late in the growing season (early April) and is not
regarded as a serious threat to cucurbit production in the
region. A third of the samples (32%) were infected with more
than one virus. Where two or more viruses belonging to the
same family (e.g. the Potyviridae) are involved,

transcapsidation can occur (Bourdin and Lecoq, 1991),
potentially affecting both the host and vector ranges of the
viruses concerned.
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Table 1. An indication of the occurrence and nature of infections of 75 cucurbit
crops and adjacent weeds in KwaZulu-Natal with the viruses involved in this
study, as indicated by the ELISA tests, during 1997-1998.

            Virus(es) present                                           Plants infected (%)z

                                                                         Positive        Uncertain         Negative
CMV 6.67 6.67 86.67
WMV-M 24.00 14.67 61.33
WMV2 22.67 0.0 77.33
ZYMV 50.67 1.33 48.00
CMV + WMV-M 2.67 0.0 97.33
CMV + WMV2 0.0 0.0 100
CMV + ZYMV 2.67 1.33 96.00
WMV2 + WMV-M 4.00 0.0 96.00
WMV2 + ZYMV 9.33 1.33 89.33
WMV-M + ZYMV 16.00 6.67 77.33
ZYMV + WMV-M + WMV2 0.0 1.33 98.67
ZYMV + WMV-M + CMV 1.33 4.00 94.67
ZYMV + WMV2 + CMV 1.33 2.67 96.00
WMV-M + WMV2 + CMV 1.33 1.33 97.33
WMV-M + WMV2 + ZYMV + CMV 0.0 1.33 98.67
zn = 75.


