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Turmeric (Curcuma longa L.) is among the herbs cultivated
in Malaysia, and it is of agricultural, medicinal and socio-
economicimportance. Cucumber mosaic virus (CMV) has been
reported in vegetables, ornamental crops and weed hosts in
Malaysia, thus, denoting the long existence of the pathogen
in the agroecosystem of the country [1]. Ten samples of
turmeric, consist of seven plants showing mosaic, yellowing
and chlorosis, and three non-symptomatic samples (Figure 1),
were collected from a commercial farmin the state of Selangor
in Peninsular Malaysia. Double antibody sandwich Enzyme-
linked immune sorbent assay (DAS-ELISA) using CMV-specific
antibody by grinding the diseased leaf tissues in PBS pH 7.0
1:5 (w/v) was carried out according to the manufacturer’s

instructions (Sunlong Biotech, China) to index the virus. In
addition, total nucleic acid was extracted from 500 mg leaves
of all samples using a modified CTAB extraction buffer [2] and
amplified by Reverse transcription polymerase chain reaction
(RT-PCR) using CMV CP gene-specific primers [3]. Result of
this study showed that only one out of the 10 samples was
positive for CMV in both DAS-ELISA and RT-PCR assay. The
sample with a mosaic symptom was positive to CMV-specific
antibody and produced an amplicon of 500 bp in RT-PCR
assay. The amplified product was purified using a Mini Elute
Gel Extraction Kit (Qiagen, Germany) and cloned in pCR™ 2.1-
TOPO vector (Invitrogen, CA, USA). Three clones were selected
and sequenced in both directions. Sequence analysis of the

with normal leaf coloration.

Figure 1: Turmeric plants collected at Selangor state, Malaysia at five-month-old; a) Mosaic symptoms b) Healthy turmeric plant
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Figure 2: Comparison of turmeric CMV isolate (MH355645) with
China (KX525736).

nucleotide sequences of CMV isolates from Thailand (AJ810264) and

clones showed 96% nucleotide similarity with CMV cucumber
isolate from Thailand (AJ810264) and tomato isolate from
China (KX525736) (Figure 2). The sequence was deposited
in GenBank repository with Accession No. MH355645. Sap
from the CMV-positive turmeric, homogenized in 0.01
M phosphate buffer pH 7.4 and inoculated into ten one-
month-old healthy turmeric plants produced mosaic and
dwarfing symptoms 35 days post-inoculation, similar to the
diseased turmeric plant in the field. ELISA and RT-PCR were
carried out on the inoculated plant; taking both systemically
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Figure 3: A Phylogenetic tree inferred by Maximum likelihood with 1000 bootstrap replicates by p-distance.

and inoculated leaves and both methods confirmed the
presence of CMV. Maximum likelihood phylogenetic (Figure
3) analysis using nine isolates with representatives from
the three groups (IA, 1B and ll) classified the CMV turmeric
isolate (TMR) as CMV sub-group IB member. CMV was
first reported in 1916 in the US [4]. So [5] reported a virus
in ginger positive to CMV antisera, tentatively naming it as
Ginger mosaic virus. Of recent, Dey, et al. [6] found CMV on
a Siam tulip, a Zingiberaceae member. Hence, association
of CMV with turmeric has therefore corroborated the wide
host range of CMV to the family Zingiberaceae. To the best
of our knowledge, this is the first report of CMV on turmeric
in Malaysia.
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