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ABSTRACT: The production of Dendrobium orchid cut-flower under a shading net greenhouse
is unable to be controlled throughout the years due to seasonal environmental conditions.
The greenhouse development is an alternative solution to minimize environmental fluctuation
for orchid production. Thus, the objective of this research was to compare the growth and
flower quality of Dendrobium ‘Big White Jumbo’ under different greenhouse cooling systems.
The experimental design was a completely randomized design with 4 treatments, consisted of
a conventional shading net greenhouse (Control: G1) and 3 semi-closed environmental controlled
greenhouses (G2-G4) with the size of 6x24x3 meters covered with a plastic roof, enclosed with
4 sides by nylon net. These 3 greenhouses were different in temperature controlling systems
as natural air flow (G2), evaporative coolers (G3), and air ventilating fans (G4). The environmental
data were tracked throughout the study period (October 2018-November 2019). These results
showed that averages of inside air temperature and relative humidity were not different among
the 4 systems, but the light intensity in G1 was 1-2 times higher than the others (P < 0.05).
The 1™ pseudobulbs (3 months old) grown under G2 showed the highest pseudobulbs height
(18.42 cm). However, the height of the 2™ pseudobulbs (8 months old) was not different among
those in other greenhouses (28.0-31.1 cm). The 3" pseudobulbs (13 months old) under G1 had
the highest pseudobulbs height (34.78 cm). The evaluation of flower quantity and quality showed
that the inflorescence number, inflorescence length, flowers number, and flower size of the
2" pseudobulbs under G1 tended to be greatest, but the vase life (16 days) was not different
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among the treatments. Furthermore, all pseudobulbs in the greenhouses of nylon net (G2, G3,

and G4) had a higher leaf area, leaf greenness, and chlorophyll content than G1.
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Figure 1 Net shading greenhouse (Control: G1) and 3 semi-closed environmental controlled
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Table 1 Pseudobulb height, pseudobulb diameter, leaf number, leaf area and leaf greenness

of Dendrobium ‘Big White Jumbo’ after planting in 4 greenhouse types

Pseudobulb Leaf

Greenhouse type Height Diameter Number Area Greenness

(cm) (mm) (cm? (SPAD unit)
1% pseudobulb
G1 14.86 + 0.49° 9.92 + 1.18° 4.43 £ 0.10° 21.55+1.10°  41.39 + 0.65"
G2 18.43 + 0.52° 9.18 + 0.12% 476 £ 0.09°  30.07 £ 1.09°  51.44 + 0.69°
G3 15.30 + 0.62° 7.90 + 0.17° 427 +0.11° 2135+ 113"  50.75 + 0.73°
Ga 14.96 + 0.46° 7.93 +0.12° 435+ 0.10° 2320+ 1.01°  51.46 + 0.67°
P-value < 0.001 0.046 0.004 < 0.001 < 0.001
CV (%) 27.15 54.11 18.14 37.75 13.96
2" pseudobulb
G1 28.86 + 1.24 17.19 £ 0.52 6.75+0.22 5548 +150° 4376 + 1.13"
G2 31.11 + 0.98 16.86 + 0.59 675+ 022  67.95+250° 5061+ 1.05°
G3 27.99 + 0.91 17.01 + 0.50 6.30 + 0.13 65504 +2.04°  51.05 + 1.52°
G4 28.82 + 0.96 17.42 + 0.39 6.60 + 0.21 66.65 + 2.84°  51.86 + 1.26°
P-value 0.177 0.877 0.327 0.001 < 0.001
CV (%) 15.98 12.98 13.34 17.47 12.95
3" pseudobulb
G1 34.78 + 1.14°  19.34 + 0.62 4.80 £ 0.13°  56.80+ 2.72°  41.08 + 1.22°
G2 25.87 + 1.12° 1891 + 1.20 5.60 £ 0.31° 7544+ 259" 4535+ 1.05°
G3 2252 +1.22°  17.49 + 0.90 4.90 +0.23° 7759 + 3.07° 4633 + 1.43°
G4 < 0.001 17.13 + 0.83 4.60 + 0.27° 6691 +257°  49.40 + 1.74°
P-value 20.70 0.264 0.035 < 0.001 0.002
CV (%) 16.03 16.72 17.00 11.15

Means in each column followed by a different letter are significantly different at P < 0.05 by

Duncan’s multiple range test, CV = coefficient of variation
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Figure 4 Effect of greenhouse type on chlorophyll a (A) chlorophyll b (B) total chlorophylls
(Q) and chlorophyll a/b (D) of Dendrobium ‘Big White Jumbo’ in April, July, August,
and November 2019. Different letters among greenhouse types in each month indicate
significant difference at P < 0.05 by Duncan’s multiple range test
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Figure 5 Flower of Dendrobium ‘Big White Jumbo’ from 4 greenhouse types
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Figure 6 Percentage of flower senescence and vase life of Dendrobium ‘Big White Jumbo’ from
4 greenhouse types

Table 2 Inflorescence number, inflorescence length, flowers number, flower height, flower
width, fresh weight, and dry weight of 2™ pseudobulb in 4 greenhouse types

Greenhouse Inflorescence  Inflorescence Flowers Flower Flower Fresh Dry
type number length (cm) number height (cm) width (cm)  weight ()  weight (g)

G1 140 £0.16  56.60 = 0.56° 15.05 £ 0.29° 6.26 + 0.07° 6.79 £ 0.07° 239 +0.11* 0.21 + 0.01°
G2 140 +0.16 5290 + 1.18° 12.80 + 0.65° 544 +0.12° 574+0.12° 1.75+0.08° 0.11 + 0.00°
G3 1.10 £0.00 4693 +1.05° 10.70 + 0.43° 532 +0.10° 584 +0.08 1.70 + 0.05° 0.12 + 0.01°
G4 1.00+0.10 4875+ 1.38° 11.75+ 043" 525+0.10° 570+ 0.10° 1.64 + 0.08° 0.12 + 0.00°
P-value 0.061 <0.001 <0.001 < 0.001 <0.001 < 0.001 <0.001
CV (%) 36.67 11.85 20.78 9.03 9.12 19.91 3171

Means in each column followed by a different letter are significantly different at P < 0.05 by

Duncan’s multiple range test, CV = coefficient of variation
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