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ABSTRACT: Dendrobium orchids hybrids for fresh cut flower when propagated by division or
tissue culture without Cymbidium mosaic virus (CymMV) detection before propagation have
been found to be infected at a high rate of viral infection and epidemic. This research aimed
to examine the effects of CymMV infection on growth, flower quantity, and flower quality of
the orchid genus Dendrobium Sonia Easakul (BOM). The experiment was arranged in a completely
randomized design, comparing the results between virus-free (Control) and CymMV-infected
plants. The virus-free and CymMV-infected orchids were selected by the POCy kit. A piece of
bud fragments for virus-free and CymMV-infected orchids were used to induce the generation
of protocorm-like bodies (PLBs) and develop into plantlets as a 3.5-inch potted plant. After
planting at 3 and 6 months, the results showed that pseudobulbs height, diameter of
pseudobulbs, and number of inflorescences per clump of the virus-free plants showed better
growth than those CymMV-infected plants at both ages with a statistically significant difference
(P < 0.01) while the number of trunks per clump of both plants was significantly different at
6 months old only (P < 0.01). When planted as cut flowers by using coconut husks as planting
material under the semi-closed environmental controlled greenhouse and 50% shade netting
greenhouse without environmental control found that at 20 months of age, pseudobulbs height,
diameter of pseudobulbs, number of inflorescences per clump and number of inflorescences
per trunk of orchids from virus-free planted in both types of greenhouses showed better growth
performance than the CymMV-infected orchid with highly statistically significant difference
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(P < 0.01). Whereas the number of trunks per clump of virus-free orchid was higher than the
CymMV-infected orchid when only planted under the 50% shade netting greenhouse without
environmental control (P < 0.01). For the quality and size of orchid flowers at 9 and 15 months
of age, it was found that the length of inflorescence, number of flowers per inflorescence, and
flower size of orchids from free-virus plants were statistically significantly higher than CymMV-
infected plants. The results of the vase life of orchid flowers tested in water at room temperature
found that the flowers of free-virus orchids had a vase life of 14 days while the flowers of
CymMV-infected orchids had a vase life of 21 days. These results might be due to the virus-free
orchid have higher dehydration and loss of maturity, resulting in rapid deterioration. Therefore,

virus-free cultivars should be selected for propagation to increase yields and quality.
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Figure 1 Developmental characteristics of Dendrobium Orchids Easakul: (A) protocorm-like bodies

(PLBs) formed by lenticel parts after cultivating for 5 months, (B) PLBs after 1 month

cultured in Vacin and Went (VW) agar, and (C) Dendrobium Orchids seedlings obtained

by inducing PLBs to plantlets about 8 months
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Figure 2 Growth of Dendrobium Orchids Easakul planted in 3.5-inch plastic pots, placed on a

table, under 50% shade netting greenhouses: (A) virus-free (NV) seedlings and (B)
CymMV-infected (V) seedlings

Table 1 Comparison of growth and the inflorescences of Dendrobium Orchids Easakul (BOM)

between virus-free (NV) and CymMV-infected (V) planted in 3.5-inch coconut bracts pots

Plant Number of inflorescences
Month Type Number of  Pseudobulbs @ Pseudobulbs Inflorescences Inflorescences
trunks height (cm) per clump per trunk
per clump (cm)
3 NV-BOM 5.70 £ 0.81 34.09 + 4.21° 1.61 +017° 4.39 + 1.45° -
V-BOM 559+ 090 2877 +4.18°  1.44+0.16° 3.39 + 1.16" -
t-test ns xx x* o -
CV (%) 15.20 13.35 11.14 33.8 -
6 NV-BOM 538 + 0.64°  41.75 + 5.24° 1.71 £ 0.16° 8.50 £ 2.01° 376 + 1.07°
V-BOM 511 +0.76° 3422 +422° 1.60+0.13° 6.00 + 1.59 255 + 0.92°
CV (%) 13.51 12.54 8.88 25.08 31.77

CV = coefficient of variation, ns = no statistical difference, ** statistically significant difference at 99%

confidence level.

** Mean values in the same column within the same age group followed by different superscript alphabets
are statistically different when compared using Fisher’s least significance difference (LSD) at 95% and 99%

confidence levels.
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Figure 4 Growth of Dendrobium Orchids Easakul at 20 months of age: the perfect vigorous plant and

numerous floral buds of virus-free (NV) seedlings (A) and a greater number of clumps but

smaller pseudobulbs in CymMV-infected (V) seedlings (B) planted in coconut husks under a

semi-closed environmental controlled greenhouse. The less budding but strong stem of

virus-free seedlings (C), and a higher budding but weak of CymMV-infected seedlings (D)

planted in coconut husks under greenhouses without environmental control.

Table 2 Comparison of plant growth and inflorescences of Dendrobium Orchid Easakul (BOM)
between virus-free (NV) and CymMV-infected (V) grown in coconut husks and placed

in a semi-closed environmental controlled greenhouse

Plant Number of inflorescences
Month Type Number of Pseudobulbs @ Pseudobulbs Inflorescences  Inflorescences
trunks height (cm) per clump per trunk
per clump (cm)
20 NV-BOM  6.20 + 1.42 51.40 + 8.45° 1.81 + 0.23° 11.28 + 3.11° 4.76 + 1.09°
V-BOM  6.44 +0.73  39.90 + 4.68" 1.67 + 0.16" 9.40 + 1.90° 3.68 + 0.65
CV (%) 17.96 14.97 11.78 24.94 21.41

CV = coefficient of variation, ns = no statistical difference, ** statistically significant difference at 99%

confidence level.

** Mean values in the same column followed by different superscript alphabets are statistically different

when compared using Fisher’s least significance difference (LSD) at 95% and 99% confidence levels.
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Table 3 Comparison of plant growth and inflorescences of Dendrobium Orchid Easakul (BOM)

between virus-free (NV) and CymMV-infected (V) grown in coconut husks and placed

in a 50% shade netting greenhouse without environmental control

Plant Number of inflorescences

Month Tvoe Number of Pseudobulbs @ Pseudobulbs Inflorescences Inflorescences

P trunks height (cm) per clump per trunk
per clump (cm)

20 NV-BOM  7.79 + 2.67°  53.35 + 8.44° 1.77 £ 0.21° 10.97 + 3.16° 4.20 + 1.18°
V-BOM  6.59 +0.69° 41.57 + 5.07° 1.66 + 0.15° 9.10 + 1.92° 3.65 + 0.68"
t-teSt *% *% *% *% *%

CV (%) 27.22 14.67 10.67 26.05 24.06

CV = coefficient of variation, ** statistically significant difference at 99% confidence level.

** Mean values in the same column followed by different superscript alphabets are statistically different

when compared using Fisher’s least significance difference (LSD) at 95% and 99% confidence levels.
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Figure 5 Inflorescence and flower size between virus-free (A) and CymMV-infected Dendrobium

Orchids Easakul at 15 months old
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Table 4 Comparison of inflorescence quality and flower size of Dendrobium Orchid Easakul
(BOM) between virus-free (NV) and CymMV-infected (V) at 9 and 15 months old

Inflorescence Flower size
Month Type Flower stalk length  Number of flowers Width Length
(cm) per inflorescence (cm) (cm)

9 NV-BOM 46.83 + 5.78° 10.82 + 2.18° 6.27 = 0.41 7.58 + 0.46°
V-BOM 4513 + 4.41° 9.80 + 1.68° 6.28 + 0.39 7.24 + 0.46°
t-test * ** ns **
CV (%) 11.19 18.96 6.38 6.26

15 NV-BOM 51.34 + 4.71° 11.34 + 1.36° 6.56 + 0.49° 7.72 + 0.50°
V-BOM 48.52 + 3.64° 1091 + 1.12° 6.34 + 0.44° 7.29 + 0.46"
CV (%) 8.43 11.25 6.47 7.25

CV = coefficient of variation, ns = no statistical difference,

* statistically significant difference at 95%

confidence level, ** statistically significant difference at 99% confidence level.

** Mean values in the same column within the same age group followed by different superscript

alphabets are statistically different when compared using Fisher’s least significance difference (LSD)

at 95% and 99% confidence levels.
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