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ABSTRACT

Dendrobium hybrid cut flowers especially BOM-Sonia and White Dendrobium are
planted and exported in the highest volume of ornamental plants in Thailand. But most of
them were propagated from virus infected orchid mother plants, so the outbreak of the virus
disease, Cymbidium mosaic virus (CyMV), was 100 percent in the orchid farms. So this
experiment want to prove that the virus disease (CyMV) are the major issue impact the
growth rate and yield loss of Dendrobium Sonia BOM and TOC White Sonia (TWS) by
comparing between the virus free orchids (non virus: NV) (free from 3 kinds of viruses: CyMV,
Odontoglossum ringspot virus (ORSV) and Potyvirus and the virus infected orchid (CyMV: V).
The comparison of the growth rate and the quality of yield of BOM and TWS were set up in 3
stages: The first stage was the comparison of Protocorm like bodies (PLBs or callus) growth
rate between NV-BOM and V-BOM; NV-TWS and V-TWS. in 65 days of tissue culture in liquid
media, the NV-BOM PLBs have been increased significantly in both fresh and dry weight
about 3 times greater than V-BOM PLBs. And the NV-BOM PLBs was multiplied to be green
normal callus, but V-BOM PLBs was to be black abnormal callus and developed to be
plumule. The second stage: The PLBs was induced and regenerated to be plantlet in
modified Vacin and Went (VW) agar about 60 days; both of the NV-BOM and NV-TWS have
been induced in a highly statistic significant level of 0.01 to be plantlets about 2 times
greater than V-BOM and V-TWS respectively. And after the plantlets were grown in modified
VW agar for 120 days, the height and the amount of leaf from the biggest pseudobulb of
both NV-BOM and NV-TWS have also been highly significant in statistic greater than V-BOM
and V-TWS. The third stage was the comparison of the growth rate between NV-BOM and
V-BOM from the young orchid plant stage which were transplanted to grow in a small pot
(about one inch in diameter). Each of NV-BOM and V-BOM was randomly chosen for 500
plants and the growth rate of each was recorded at 3, 6 and 10 months old. NV-TWS and



V-TWS were also compared with the same method as BOM but they were recorded only at 3
and 6 months old. The biggest pseudobulb of NV-BOM and NV-TWS has been recorded larger
and the flowering ratewere more rapid than V-BOM and V-TWS but not difference in
statistical significance. In the young plant stage, their heights were various from 8 to 16
centimeters. So the random sampling in this method might be the cause led to the error
data. The another method was then to separate the young orchid plants of 10-month-old of
NV-BOM, V-BOM, NV-TWS and V-TWS into 3 groups by their difference size of big, medium
and small size with 200 plants per size and were recorded the growth rate to avoid the bias.
However, the biggest pseudobulb of NV-BOM and NV-TWS still have larger and the flowering
rate more rapid than V-BOM and V-TWS but not difference in statistical significance. After ten
months, some of the young orchid plants were transplanted for cutting flower on the brick
blogs and the others were transplanted in the pot with 3.5-inch in diameters. All of them
were placed on the table with 25 meters long and under 50 percent shading net. Each of
them were recorded in 4 attributes including the number of pseudobulb, the height and the
diameter of the biggest pseudobulb, and the number of orchid inflorescence per plant at 4,
8, 12 and 16 months old on the same 500 orchid plants. The result in the comparison
between them revealed that the height and diameter of the biggest pseudobulb of NV-BOM
and NV-TWS were taller and larger than V-BOM and V-TWS at a highly statistic significant level
of 0.01, in any environment of the greenhouse. The number of orchid inflorescence per plant
of NV-BOM and NV-TWS are also greater than V-BOM and V-TWS at a highly statistic significant
level of 0.01. The quality of standard size of orchid flower inflorescence (more 51
centimeters in length) and the size of flower of NV-BOM were longer and bigger than V-BOM
at a highly statistic significant level of 0.01, though their self life in the vase were the same
about 30 days. This study indicates that the virus infected orchid decreases the growth rate,
the yield and the quality of orchid flower. Therefore, the solution in using the virus free
orchid as the mother plant in the healthy model will increase more than 20 percent in the
yield and the quality of orchid flower.
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Table 1 The growing of Dendrobium orchid sprouts between the samples without virus (NV-BOM) and sample with virus CyMV
(V-BOM) after transferring to plant for 3, 6, and 10 months

Types of 3 Months 6 Months 10 Months
Sprout Height Leaf width | Leaf Length | Number of | Height Leaf width | Leaf Length | Number of | Height Leaf width | Leaf Length | Number of
(cm.) (cm.) (cm.) Leaves (cm.) (cm.) (cm.) Leaves (cm.) (cm.) (cm.) Leaves
NV-BOM 2.64° 1.75° 6.70° 303" 6.17 259" 9.28 3.27 14.13 3.63° 13.61° 4.03"
V-BOM 189" 145° a31° 3.06° 6.13 232" 9.56 331 1391 338" 12.19° 4.20°
Z- test *x e *x ns ns *x ns ns ns *x *x x*
cv 18.93 15.93 27.05 -1.01 0.35 10.45 -1.45 -1.50 1.177 6.09 15.88 -3.65

Table 2 The growing of sprouts between the samples without virus (NV-BOM) and sample with virus CyMV (V-BOM) that was

transferred to the 1 inch-pots when they was 3 months classified by large size (L), medium size (M), and small size (S)

Small size (S) Medium size (M) Large size (L)
Types of | Number of| Height | Leaf Leaf Number Number Height | Leaf Leaf Number Number of| Height | Leaf Leaf Number of
Sprout | sprouts (cm.) | width | Length| of Leaves | of sprouts | (cm.) | width | Length| of Leaves | sprouts (cm.) | width | Length | Leaves
(cm) | (em) (cm) | (e€m) (cm.) (cm.)
NV-TWS (135(39.29%) | 1.84° | 146" | 395" | 243b |160 (46.5%)| 217" | 172° | 499" | 251  [50014.3%) | 3.65 | 207° | 7.08 3.02
VTWS | 204 (54%) | 147° | 117" | 354° | 2717 (159 (a2%) | 236" | 143" | 530° | 291 [15(a%) | 420 | 1.60° | 7.60 3.40
7- test *x *x *x * * * *% ns % ns ns
v 5.98 8.09 3.47 -4.69 -2.27 7.36 -2.09 -6.70 -1.17 3.43 -0.89 -169

ns = there is no statistical differences * there is statistical differences at reliability level 95%

** there is statistical differences at reliability level 99%

1/ the same vertical character are not difference when compared with the average value of Fisher’s Least Significance Difference
(LDS) at reliability level 95 and 99%
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Table 3 The growing comparison of sprouts and quantity of compound inflorescence of
Dendrobium orchid (BOM) that were planted with spathe in 3.5 inch-pots between
NV-BOM and V-BOM

Types of Shoot Number of inflorescence
Ages Sprout (bunch)
Number of trunk  Height of front trunk J Front Bunch per Cluster per
per cluster (cm.) trunk (cm.) cluster trunk
3 Months  NV-BOM 5.70+0.81 34.09+4.21° 1.61+0.17° 4.39+1.45°
V-BOM 5.59:0.90 28.77b+4.18" 1.44+0.16°  3.39+1.16
t-test ns ** ** **
v 15.20 13.35 11.14 338
6 Months  NV-BOM 5.38+0.64° 41.75+5.24° 1.71+0.16" 8.50+2.01°  3.76a+1.07°
V-BOM 5.11+0.76° 34.22+4.22° 1.60+0.13"  6.00+1.59°  2.55b+0.92"
t-test - - - ax ax
v 1351 12.54 8.88 25.08 31.77

Table 4 The growing comparison of sprouts and quantity of compound inflorescence of
Dendrobium orchid (BOM) between NV-BOM and V-BOM which were transferred to

plant with spathe in the semi-closed housing that control environment.

Types of Shoot Number of inflorescence
Ages Sprout (bunch)
Number of trunk Height of front @ Front trunk Bunch per Cluster per
per cluster trunk (cm.) (cm.) cluster trunk
12 Months ~ NV-BOM 5.04+0.83° 48.72+6.74° 1.95+0.32° 7.91+2.55° 3.40+1.26°
V-BOM 4.71+0.85" 39.99+4.76" 1.81+0.18° 6.29+159°  2.53+0.85"
t-test « o o o o
ov 17.28 13.15 14.07 27.49 36.42
20 Months ~ 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
ttest s o o o o
v 17.96 14.97 11.78 24.94 21.41

ns = there is no statistical differences * there is statistical differences at reliability level 95%
** there is statistical differences at reliability level 99%

1/ the same vertical character are not difference when compared with the average value of
Fisher’s Least Significance

Difference (LDS) at reliability level 95 and 99%
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Table 5 The growing comparison of sprouts and quantity of inflorescence of Dendrobium
orchid (BOM) between NV-BOM and V-BOM which were transferred to plant in

cement block, 4 sprouts per block.

Types of Shoot Number of inflorescence (bunch)
Ages Sprout Number of trunk  Height of front @ Front trunk Bunch per Cluster per
per cluster Trunk (cm.) (cm.) cluster trunk
Apr. 2017 NV-BOM 5144145 29.87+5.42° 1.45+0.21° 3.27+1.53 -
4 months  V-BOM 547+1.38" 28.38+4.42" 1.31+0.19" 3.36+1.42
t-test *% *% *% ns
cv 26.71 16.99 14.51 44.55
Aug. 2017 NV-BOM 5.18+1.24 37.06+5.26" 1.71+0.20° 5.89+1.97 2.60+0.88°
8 months  V-BOM 5.29+0.99 34.49+6.77" 1.58+0.26° 6.10+1.98 232409
t-test ns *% *% ns *%
cv 21.41 16.96 14.96 33.00 37.55
Dec. 2017 NV-BOM 6.52+2.23° 36.28+5.16 1.59+0.20 8.21+2.62° 3.12+0.97°
12 months ~ V-BOM 6.21+1.64° 36.12+4.48 1.60+0.20 8.73+2.29° 3.00+0.9"
t-test ** ns ns *% *
ov 30.79 13.34 12.7 29.09 30.92
Apr. 2018 NV-BOM 6.53+1.16 40.06+6.97° 1.62+0.20° 8.17+2.40" 3.53+0.71°
16 months  V-BOM 6.90+1.03" 37.315.64" 1.56+0.19° 10.04+2.3’ 3.38+0.8°
t-test *% *% *% *% *%
cv 16.34 16.37 12.40 25.83 2313

Table 6 Comparison of quality of inflorescence and the flower size between NV-BOM and

V-BOM aged 9 months and 15 months

Types of Inflorescence Flower size
Months sprout Flower stalk length (cm.) Number of flower per bunc ~ Wight (cm.)  Length (cm.)
14 Sep 2017 NV-BOM a s 7.58+0.46
46.83+5.78 10.82+2.18 6.27+0.41
9 months V-BOM 45.13+4.41° 9.80+1.68" 6.28+0.39 7.24+0.46"
t-test * ** ns **
v 11.19 18.96 6.38 6.26
6 Feb 2018  NV-BOM 51.30+4.71° 11.34+1.36° 6.56+0.49" 7.72+0.50"
15 months  V-BOM 48.52+3.64" 10.91+1.12° 6.30+0.44° 7.29+0.46"
ttast o - - o
v 8.43 11.25 6.47 7.25
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