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Symptoms caused by Odontoglossum ringspot virus (ORSV) infection on Cymbidium spp.
and Chenopodium quinoa plants and virus detection by western blotting using the
immunoglobulin G (IgG) to ORSV. (A) Mosaic symptoms observed on leaves of the ORSV-
infected Cymbidium plant. (B) Theleaf sheath portions (indicated by an arrow) of the ORSV-
infected Cymbidium plants were used for virus detection. (C) Local lesions developed on a
leaf of C. quinoa inoculated with crude extract of an ORSV-positive Cymbidium leaf sheath
tissue. (D) Western blotting was performed for detecting ORSV in the different portions of
aCymbidium plant. Lane M, protein marker; lane LS, leaf sheath; laneL, leaf tissue; lane R,
root tissues; lanes LSq, Lg and Rq, local lesions caused by introducing the ORSV-infected
tissues of leaf sheath, leaf, and root to C. quinoa, respectively; lane D, ORSV diseased
control; lane HLs, healthy leaf sheath; lane Hr, healthy root.
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Table 1.Detection rates of Odontoglossum ringspot virus (ORSV) on different portions of

Cymbidium plants
% of detection*

Pot No. of shoots Leaf upper site Leaf middlesite Leaf sheath Root
1 10 34.2 34.2 100.0 90.0
2 12 50.0 47.9 100.0 87.5
3 8 66.7 84.6 100.0 875
4 5 59.3 62.9 100.0 90.0
5 6 68.0 56.0 100.0 100.0
6 6 70.0 93.3 86.0 929
7 7 82.9 97.1 87.5 63.0
8 5 100.0 95.2 100.0 80.0
9 7 100.0 100.0 100.0 92.8
10 8 794 88.2 100.0 68.8

Average 71.0 b’ 759b 974a 85.3ab

' 9% of detection = (No. of samples with positive reaction divided by the total no. sampled
from each portion) x 100 %.

* Average values of the virus detection rates of different plant portions with the same letter
are not different significantly according to Duncan's new multiple range test while p=0.05,
by using IMP 5.0 (SAS Ingtitute Inc., Cary, NC, USA).
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Fig2. SDS-immunodiffusion test of antigens from different portions of ORSV-infected
Cymbidium plants reacted with the antiserum against Odontoglossum ringspot virus
(ORSV). The central well was filled with antiserum against ORSV (As). The
peripheral wellswerefilled with SDS-treated antigensincluding the standard ORSV
antigen (D), theleaves (L), old leave sheath (L S) and roots (R) of Cymbidium plants,
and local lesions on C. quinoa caused by the infection of ORSV existed in diseased
tissues of leaves (LQ), old leave sheath (LSq) and roots (Rq), respectively. The
healthy Cymbidiumleaf (HL) and leaf sheath (HLs) were used as negative controls.
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ABSTRACT

Chen, C. C,, Lin , J. Y., Cheng, Y. H. and Chiang, F. L. 2010. Distribution of
Odontoglossum ringspot virus on plant of Cymbidium spp. and its application on virus
detection. Plant Prot. Bull. 52(1): 17-24 (Division of Plant Pathology, Agricultural
Research Institute, Wufeng, Taichung)

Cymbidium spp. are popular ornamental crops with economical importance in Taiwan.
Cymbidium mosaic virus (CymMV) and Odontoglossum ringspot virus (ORSV) are two
major viruses infecting orchids worldwide. Cymbidium plants are mostly propagated by
transplanting the lateral shoots. Therefore, the virus-indexing work of mother plants before
planting is very important to make sure virus-free of shoots for virus control in Cymbidium
spp. The concentrations of ORSV accumulated in tissues of different leaf orders, roots, and
leaf sheaths of Cymbidium spp. cultivar Yu-Wha plants were compared in this study. Ten
pots of ORSV-infected Cymbidium plants were selected for the virus detection. Our results
showed that ORSV is unevenly distributed in whole plant. The detection rates of ORSV
existing in the different portions of plants were vary that 97.4% for the old leaf sheaths,
85.3% for roots, 71% for the upper portion of leaves and 75.9% for the middle portion of
leaves, respectively. Local lesions were developed at 4 days after mechanically introduced
those virus-positive samples including the old leaf sheaths, roots and leaves to leaves of
Chenopodium quinoa. Further serological analyses of western blotting and SDS
immunodiffusion indicated that all of the local lesions were induced by ORSV infection.
The biological and serological characterizations of ORSV in the old leaf sheaths revealed
that ORSV is survival in this site and with high risk to be a virus inoculum source. Our
results also reveaed that the leaf sheath would be a better sampling site for increasing the
virus detection rate to improve the efficiency of virusindexing on plants of Cymbidium spp.

(Key words: Cymbidium spp., Odontoglossum ringspot virus, virus accumulation, |eaf
shesath)
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