King Mongkut's Agr. J. 2021 :39 (1) : 30 - 38 NNFANTNHFITWIZABNNAT 2564 : 39 (1) : 30 - 38

NMsUENENUGEDILTE I UNADANAADS

In Vitro Propagation of Dendrobium scabrilingue Linld.
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Abstract

Dendrobium scabrilingue Lindl. is a species of wild orchid that is found in the northern part of Thailand.
However, its numbers in the wild are rapidly decreasing. This study focuses on in vitro propagation of Dendrobium
scabrilingue Lindl. Seeds were treated with Vacin and Went medium (VW) for 9 weeks to induce protocorms.
They were then cultured on VW liquid medium supplemented with 6-benzyladenine (BA) at 1, 2, and 3 ml/L for
6 weeks to produce protocorm-like bodies (PLBs). The results showed that the highest number of PLBs (12.4 PLBs
per protocorm) formed on VW medium supplemented with 2 mg/L BA. The PLBs were then cultured on VW liquid
medium supplemented with 1, 2, and 3% sucrose. After 6 weeks of culturing, the most productive result was found
to be VW with 1% sucrose medium, which produced a ratio of shoots per explant of 1.68, a shoot length of 1.18 cm,
and a leaf number of 1.85. The seedlings were cultured on VW medium supplemented with organic additives,
namely coconut water, potato mash, tomato juice, banana mash and a mix of these substances. After culturing for
12 weeks, it was found that seedlings cultured on VW medium supplemented with potato mash has the highest
growth characteristics at 11.36 shoots per explant and with a length of 0.81 cm. In order to produce mature
seedlings, the orchids were transferred to a different VW medium containing mashed potato and activated charcoal
and cultivated for a further 17 weeks. Finally, three different planting materials were chosen to test the survival,
growth and development of seedlings after being transferred to greenhouse for 4 weeks. The results indicated that

the highest percentage of survival (87%) was obtained when sphagnum moss was used as the planting material.
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Table 1 Effect of BA concentration on protocorm-like bodies induction of D. scabrilingue Lindl protocorm after

cultured for 6 weeks.

Media PLBs no. Length (cm) Shoot no. Leave no.

VW (control) 11.2+1.20° 0.62+0.11 1.28+0.23% 0.92+0.18%°
VW + BA1 mg/L 10.0£0.00% 0.69+0.09 1.67+0.26° 1.61+0.33°

VW + BA 2 mg/L 12.4%1.03" 0.34+0.13 0.00+0.00° 0.00+0.00"

VW + BA 3 mg/L 7.241.71° 0.67+0.62 0.06+0.04" 1.00+0.63%
F-test * ns o *

CV (%) 6.80 13.64 21.42 24.32

* = significantly difference at 0.05, ** = Significantly difference at 0.01, ns = non significantly difference.
Means within a column with a no common superscripts are significantly difference.

Figure 1 Effect of BA concentration on protocorm-like bodies induction of D. scabrilingue Lindl protocorm after
cultured for 6 weeks. (1) VW, (2) VW + 1 mg/L BA, (3) VW + 2 mg/L BA and (4) VW + 3 mg/L BA.
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Table 2 Effect of sucrose concentration on plantlet induction of D. scabrilingue Lindl after cultured for 6 weeks.

Shoot Shoot no. Leave no. Roots no.

Media Plantlet number PLBs no.
length (cm) /plantlet /plantlet /plantlet

VW + sucrose 1% 12.90+0.90° 2.1+0.06° 1.18+0.11 1.68+0.12 1.85+0.14 0.14+0.07
VW + sucrose 2% 9.78+0.24° 0.4+0.01° 0.93+0.04 1.30+0.07 1.91+0.14 0.24+0.07
VW + sucrose 3% 10.30+0.39° 0.5£0.02°  0.94%0.10 143+0.16  2.28+0.29  0.31+0.10
F-test o * ns ns ns ns
CV (%) 20.30 25.53 31.18 27.77 32.41 19.31

** = Significantly difference at 0.01, ns = non significantly difference.
Means within a column with a no common superscripts are significantly difference.

Figure 2 Effect of sucrose concentration on plantlet induction of D. scabrilingue Lindl after cultured for 6 weeks.
(1) VW + sucrose 1%, (2) VW + sucrose 2% and (3) VW + sucrose 3%.
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Table 3 Effect of organic additive media on plantlet growth of D. scabrilingue Lindl after cultured for 12 weeks.

Types of organic Shoot Root
additive media Shoot no. length (cm) Leave no. Roots no. length (cm)
VW + coconut 3.03+0.54" 0.73+0.07° 2.6140.31° 1.44+0.42° 0.13+0.04°
VW + potato mash 11.36+3.14° 0.81+0.07° 7.87+2.09° 5.76+0.42° 0.36+0.05"
VW + tomato juice 10.25+4.04° 0.85+0.09" 6.18+1.34% 6.55+1.09" 0.53+0.05°
VW + banana mash 2.82+0.34" 1.10+0.07° 3.02+0.49" 6.13+0.65" 0.49+0.05°
VW + mix 6.86+1.32% 0.89+0.07% 4.56+0.86™ 8.93+1.31° 0.51+0.05°
Fotost . . . o o

CV (%) 15.26 4.05 11.84 7.48 6.32

* = significantly difference at 0.05, ** = Significantly difference at 0.01.
Means within a column with a no common superscripts are significantly difference.

Figure 3 Effect of organic additive media on plantlet growth of D. scabrilingue Lindl after cultured for 12 weeks.
(1) VW + coconut water, (2) VW + potato mash (3) VW + tomato juice, (4) VW + banana mash and
(5) VW + mix.
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Figure 4 Growth and development of D. scabriligue Lindl plant cultured on VW medium, supplemented with potato

mash at 21 weeks (1-2) and potato mash plus charcoal at 29 weeks (3-4).
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Table 4 Effect of various materials on survival percentage and plantlet growth of D. scabrilingue Lindl after

cultured for 4 weeks in greenhouse.

Survival Shoot
Types of material Shoot no. Leave no.
percentage length (cm)

CBH 80 1.00£0.00 3.44+0.22 2.91+0.29
HD 63 1.05+0.05 3.88+0.31 2.94+0.34
SP 87 1.00+0.00 3.80£0.26 2.50+0.21
CBH + HD (1:1) 73 1.00£0.00 3.45+0.29 2.68+0.23
HD + SP (1:1) 83 1.00+0.00 3.360.18 2.44+0.23
CBH + HD + SP (1:1:1) 73 1.00+0.00 3.58+0.29 2.54+0.26
F-test - ns ns ns

CV (%) - 14.29 34.40 46.85

ns = non significantly difference.
Means within a column with a no common superscripts are significantly difference.

Figure 5 Growth and development of 4-week-old D. scabriligue Lindl plant transplanted to various materials in
greenhouse. (1) Coconut bark hack, (2) hydroton, (3) sphagnum moss, (4) chopped coconut and hydroton

(5) hydroton and sphagnum moss and (6) chopped coconut, hydroton and sphagnum moss.
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