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Fig. 1. Symptoms of pitaya infected by Cactus virus X: (A) chlorotic spots on stem; (B) chlorotic spots merged together causing
necrosis; (C) chlorosis on whole stem of severely infected pitaya.
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Fig. 2. Local lesions on indicator plants inoculated with Cactus virus X: EL1 isolate (A) on Chenopodium quinoa, (B) on
Chenopodium amaranticor, (C) on Gomphrena globosa.
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Table 1. ELISA values of Cactus virus X in stem tissues with
various symptoms of infected pitaya

(Symptom) ELISA value (Absorbance at 405nm) 1

chlorotic spots 1.55
mottling 1.24
necrosis 0.93
yellowing 0.73
health (c.k.) 0.034

1. Data are means of 3 replicates.
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X EL1
Fig. 3. Virus particles of Cactus virus X EL1 isolate observed
by electron microscope. (The bar represent 200 nm)

X EL1

Fig. 4. Virions of Cactus virus X EL1 isolate trapped and
decorated by homologous antibody and observed by electron
microscope. (The bar represent 200 nm)
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(A) SDS-PAGE (B) X (CVX) EL1 M
1 2 CVX C1 C2

CVX
Fig. 5. SDS polyacrylamide gel electrophoresis of capsid protein of Cactus virus X (CVX) EL1 isolate (A) and Western blotting
(B). Line M is standard markers for molecular weights, lines 1 and 2 are CVX infected tissue of pitaya, lines C1 and C2 are
partially purified samples of CVX EL1 isolate. The arrow indicates the location of capsid protein subunit. In Western blotting,
the homogenous antibody against CVX was used.
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X EL1 (CVX-F, CVX-R)

(A) 1.2 kb ( ) 1 2 3 CVX EL1 (B) 1 2

Fig. 6. Electrophoreses of nucleic acids of Cactus virus X EL1 isolate produced by reverse-transcription polymerase chain
reaction (RT-PCR) using specific primer (CVX-F,  CVX-R) for amplification of capsid protein gene: (A) products of CVX capsid
protein gene, size about 1.2 kb (arrow indicated), lines 1,2 and 3 are CVX infected stem of pitaya (B) lines 1 and 2 represent
products of isolated plasmid of selected colony.
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X EL1 Cactus virus X (accession No. AF308158)
Fig. 7. Comparison of nucleotide sequence between CVX EL1 isolate infectiong pitaya with CVX sequence obtained from
GenBank (accession No.AF308158).
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X EL1 Cactus virus X (accession No.AF308158) 
Fig. 8. The comparison of amino acid sequence between CVX EL1 isolate infecting pitaya and CVX registered with accession
No.AF308158.
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Table 2. ELISA values of Cactus virus X in different parts of
infected pitaya tissues

(Tissue) ELISA value (Absorbance at 405nm) 1

peel 0.73
pulp 0.52
shoot 1.24
Health (c.k.) 0.034
1. Data are means of 3 replicates.

X

Table 3. Incidence of Cactus virus X infecting pitaya in
different counties of Ilan, Taichung, Nantow, Changhua,
Pingtung and Chinmen in Taiwan area

CVX 1

(Location) (Sample number) (Incidence)

Ilan 90 65.6
Taichung 90 68.5
Nantow 90 70.0
Changhua 90 73.5
Pingtung 90 91.6
Chinmen 90 52.5

1.

Indirect ELISA
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ABSTRACT
Liao, J. Y. 1, Chang,C. A. 1,Yan, C. R., Chen, Y. C. and Deng, T. C. 1,4 2003. Detection and incidence of
Cactus virus X on pitaya in Taiwan. Plant Pathol. Bull. 12:225-234. (1. Department of Plant Pathology
Taiwan Agriculture Research Institute, Wufeng, Taiwan, R.O.C., 2. Department of Horticulture, National
Pingtung University of Science and Technology, Pingtung Taiwan, R.O.C., 3. Kaohsiung District Agricultual
Improvement Station, Pingtung, Taiwan, R.O.C., 4. Corresponding author. E-mail:tcde@wufeng.tari.gov.tw)

Pitaya (Hylocereus undatus) plants showing viral symptoms of chlorotic spots, mottling, necrosis and
yellowing were found in orchards around Taiwan. From diseased pitaya plant which a virus isolate was
obtained through series of single lesion isolation. By host range test, electron microscope observation,
immunosorbent electron microscopy, coat protein electrophoresis, Western blotting, and RNA sequencing,
the virus was identified as an isolate of Cactus virus X (CVX). The virus systemically infected Celosia
argentea and caused chlorotic spots, but locally infected Gomphrena globosa, Chenopodium amaranticolor,
C. quinoa, C. murale caused necrotic lesions. Electron microscopy of diseased tissue showed filamentous
virus particles with 490-510 13 nm. The virus was purified from inoculated leaves of C. quinoa by
isopycnic centrifugation in cesium sulfate and injected in rabbit for antiserum production. In SDS-PAGE,
the virus was found consisting of one species of coat protein subunit and its molecular weight was estimated
to be 30 kDa. In SDS-immunodiffusion, indirect ELISA and Western blot, the antiserum was found to
specifically with its homologous antigen. Total of 864 nucleotides from the 3'-end region of this virus were
sequenced and compared with the Cactus virus X from in GenBank (Access No. AF308158) showing the
nucleotide identity index of the whole CP to be 95.3% , and the amino acid similarity index to be 92.8%.
Using indirect ELISA to detect the CVX on different tissues of pitaya revealed that virus titers are higher in
young shoots or parts with initial symptoms (chlorotic spots and/or mottling) than any other tissues tested.
The incidence of CVX occurrence on pitaya orchard was surveyed around the Taiwan area and was found to
be above 90% in Pintung , 50% in Kinman and from 60-70% in other areas. To find the CVX-free materials,
a census was conducted to examine all the plants preserved in pitaya variety collection orchard located in
National Pingtung University of Science and Technology. From this orchard a total of 77 samples were
indexed out of which only 20 pitaya plants of 20 varieties were considered to be healthy. All of the healthy
plants were separately multiplied for setting up the healthy pitaya seedling propagation system.
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