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Studies on Virus Diseases of Orchids in Korea
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ABSTRACT

Orchids have been propagated vegetatively for a long time without adequate control measures
against virus diseases in Korea. As a result, it is presumed that most of the orchid varieties - in
Korea may have been degenerated. Nevertheless there has been little work on the virus diseases
of orchids in Korea. Therefore studies were initiated to isolate and characterize the orchid viruses
occurring in Korea.

The results obtained are summerized as follows.

1. Symptoms of virus diseases on orchid varieties can be grouped 1) mosaic, 2) necrotic streak
with mosaic, 3) ring necrosis, 4) chlorotic ring and 5) necrotic spot.

2. A total of 102 orchid plants representing 4 genera were investigated on the occurrence of
Cymbidium mosaic virus and tobacco mosaic virus by serological agar-gel double diffusion test. The
test revealed that approximately 45% of the orchids were infected with Cymbidium mosaic virus.
None of the plants were found to be infected with tobacco mosaic virus.

3. Local lesions appeared on the inoculated leaves of Cheropodium amaranticolor, Cassia
occidentalis and Datura stramonium 7-12 days after mechanical inoculation with Cymbidium
mosaic virus.

4. Physical properties of the Cymbidium mosaic virus determined by inoculation on Chenopodium
amaranticolor were as follows: Thermal inactivation point; 75-80°C, dilution end point; 107°—107°
aging in vitro; 8 days.

5. Three different buffers at pH 7.0 and pH 9.0 were compared for the efficiency of agar-gel
double diffusion test with Cymbidium mosaic virus. Phosphate, imidazol and tris buffer at pH 7.0
gave equally satisfactory results.

6. Electron microscopic examination of the Cymbidium mosaic virus revealed rod shaped particles

measuring 460-580 mu.
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Table 1. Symptom types of orchid species collected
and occurrence of Cymbidium mosaic virus
(CyMV) and tobacco mosaic virus(TMV)
as indexed by serological agar-gel double

diffusion test.

No. of plants

Symptom orchid I];Ilg.ntosf _ infected with:
types Specles indexed CyMV ™V
. Cymbidium
Mosaic Spp. 20 20 0
. Dendrobium
M
osaic spp- 4 3 0
Necrotic streak Cymbidium
with mosaic spp. 17 15 0
. - Cymbidium
R
Ing necrosis spp. 5 5 0
.. Dendrobium
Chlorot
orotic ring spp. 4 1 0
Necrotic spot Cattleya spp. 3 1 0
Dendrobium
" . 1 o 0
Ascosandum
” spp- 1 0 0
Total 55 45 0

Table 2. Occurrence of Cymbidium mosaic virus
(CyMV) and tobacco mosaic virus(TMV)
from randomly collected orchid plants as
determined by serological agar-gel double
diffusion test.

No. of plants

No. of plants infected with

Orchid species

indexed CyMV ™V
Cymbidium spp. 71 41(58)* 0
Dendrobium spp. 18 4(22) 0
Cattleya app. 5 1(20) 0
Cypripedium spp. 8 0( 0) 0
Total 102 46(45) 0

* Numbers in the parenthesie are the percent of occur-
rence of respective viruses indexed.
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Fig. 1. Cymbidium leaves infected with Cymbidium mosaic virus.
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Table 3. Thermal inactivation point of Cymbidium
mosaic virus as assayed on Chenopodium
amaranticolor

Temperature (°C) Infectivity Percent infection

Control 6/6* 100
40 6/6 100
45 6/6 100
50 6/6 100
55 6/6 100
60 6/6 100
65 6/6 100
70 6/6 100
75 3/6 50
80 1/6 17
85 0/6 0

* Numerator: Number of inoculated leaves
Denominator: Number of infected leaves
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Fig. 2. Double-diffusion test in 1% agar gel with Cymbidium mosaic virus and its antiserum. Antiserum
was added in the centre, and virus containing sap in the wells around. The dilutions are indicated by
a number: 1 means 1/1 (=undiluted), 2=1/2, 3=1/4, 4=1/8, 5=1/16 and 6=1/32 (photographs
after 2 days).
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Fig. 3,

Agar-gel double diffusion test with Cymb-
idium mosaic virus antiserum. Antiserum is
added in the centre, plant sap in the wells
around; 1) Cymbidium leaves infected with
Cymbidium mosaic virus, 2) healthy leaves
of Cymbidium, 3) and 4) Datura stramo-
niwm leaves infected with Cymbidium mosaic
virus, 5) Cassia occidentalis leaves infected
with Cymbidium mosaic virus, and 6) Che
nopodium amaranticolor leaves infected with
Cymbidium mosaic virus.
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Fig. 4. Dilution end point of Cymbidium mosaic virus as assayed on Chenopodium amaranticolor
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Table 4. Aging in vitro of Cymbidium mosaic virus
as assayed on Chenopodium amaranticolor

Agéé]fyseriod Infectivity Percent infection
Control 6/6* 100
1 6/6 100
2 6/6 100
3 6/6 100
4 6/6 100
5 6/6 100
6 6/6 100
7 6/6 100
8 4/6 67
9 0/6 0
10 0/6
* Numerator: Number of inoculated leaves
Denominator: Number of infected leaves Fig. 5. Negatively stained Cymbidium mosaic virus
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Fig. 6. Length distribution of Cymbidium mosaic virus.
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