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Enhance Efficiency Propagation and Conservation of Toothbrush Orchid In Vitro
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Abstract

Dendrobium secundum is the epiphytic orchids and classified in the orchid genus Dendrobium. They are
characterized by being able to withstand hot weather well. Often used to improve hybrid varieties and is widely
planted in conservation. However, the number of toothbrush orchids is greatly reduced and there is a risk of
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extinction. Therefore, the objective of this study was to effect of various concentrations of plant growth regulators
on the development of plantlets and genetic conservation of toothbrush orchids in vitro. The 0.5 mm. of protocorm
like-bodies (plbs) size were cultured on MS and VW medium supplemented with 0, 0.5, 1, 1.5 and 2 mg/L. After 3
months of culture, the result found that VW medium supplemented with VW-free medium gave the highest survival
rate at 73.33%, average size of plbs at 0.48 cm. and average number of shoots at 2.77 shoots/explant. VW medium
supplemented with 2 mg/l BA gave the highest average number of plbs at 6.30 plbs/explant. MS-free medium gave
the highest shoot induction at 63.33%. Plbs were through transferred on VW medium supplemented with various
concentrations for shoot formation. After 2 months of culture, plbs were cultured on VW medium supplemented
with 1 mg/l BA gave the highest average number of plbs at 4.70 plbs/explant and shoot formation at 66.66%. VW
medium supplemented with 2 mg/l BA gave the highest average size of plbs at 6.90 mm and VW medium
supplemented with 1 mg/l BA and 0.5 mg/l NAA gave the highest average number of plbs at 8.33 plbs/explant. For
root induction, plbs were through transferred on VW medium supplemented with various concentrations of IBA. The
result showed that VW medium supplemented with 2 mg/l IBA gave the highest root induction at 23.33%, average
number of root at 2.49 roots/explant and average root length at 0.57 cm., significant different with other treatments.
After 2 months of culture, coconut husks: crushed charcoal (ratio 1: 1) gives the highest survival rate at 100% and
average of height at 1.5 cm. of the toothbrush orchid plant.

Keyword: Toothbrush orchid, plant growth regulators, in vitro
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Culture media

MS +BA 1 mg/l - I 66.67
MS +BA 0.5 mg/l . 10
MS - free I  66.67

0 20 40 60 80 100

Survival rate (%)

Figure 1 Effect of culture media on survival rate of Toothbrush orchid after culturing for 1 month

Table 1 Effect of culture media and various concentrations of BA on protocorm-like body induction after
culturing for 3 months

Culture media Number of PLBs PLBs size Shoot induction Number of shoot
(PLBs/explant) (cm) (%) (shoots/explant)
MS - free 2.67d 0.42 a 63.33 a 1.10 b
MS + 0.5 mg/l BA 053 e 0.12d 30.00 b 0.40 ¢
MS + 1 mg/L BA 030 e 0.08 d 30.00 b 0.37 ¢
MS + 1.5 mg/l BA 0.23 e 0.05d 3333 b 0.30 ¢
MS + 2 mg/L BA 027 e 0.08 d 20.00 b 0.33 ¢
VW - free 517b 0.48 a 333 Db 277 a
VW + 0.5 mg/l BA 4.43 c 031b 30.00 b 217 a
VW + 1 mg/l BA 297d 0.26 ¢ 26.67 b 1.37b
VW + 1.5 mg/l BA 3.73d 0.34 b 20.00 b 0.63 c
VW + 2 mg/l BA 6.30 a 0.44 a 2333 b 0.67 c
F-test * * * *
C.V. (%) 11.56 16.23 18.34 13.66

* = significant at p < 0.05
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Figure 2 Characteristics of protocorm-like body
of Toothbrush orchid were cultured on
MS and VW medium supplemented with
various concentration of BA after
culturing for 3 months (bar = 0.5 cm.)

(A) MS - free (B) MS + BA 0.5 mg/l

(C) MS + BA 1 mg/l (D) MS + BA 1.5 mg/L

(E) MS + BA 2 mg/l (F) VW - free

(G) VW + BA 0.5 mg/l  (H) VW + BA 1 mg/l

() VW + BA 1.5 mg/l (J) VW + BA 2 mg/l

Table 2 Effect of various concentrations of BA and NAA on shoot induction after culturing for 2 months

Concentrations of (mg/l) Number of PLBs PLBs size Shoot Number of shoot
BA NAA (PLBs/explant) (mm) (%) (shoots/explant)
0 0 0.97b 2.88bcd 43.33 0.46bc
1 0 4.70a 6.73a 66.66 8.50a
2 0 0.70b 6.90a 33.33 5.17bc
0 0.5 1.67b 5.10ab 56.66 8.17a
1 0.5 1.93b 3.87bc 46.66 8.33a
2 0.5 0.93b 1.97cde 30.00 5.69bc
0 1 0.61b 1.00de 33.33 3.23cd
1 1 0.57b 0.47e 26.66 2.00d
2 1 1.87b 3.00bcd 56.66 6.17ab
F-test * * ns *
C.V. (%) 21.56 25.11 22.44 2376

* = significant at p < 0.05,

19

ns = not significant at p = 0.05

Figure 2 Characteristics of protocorm-like body and
shoot of Toothbrush orchid were cultured
on VW medium supplemented with various
concentration of BA and NAA after culturing
for 2 months (bar = 0.5 cm.)

(A) VW - free

(B) VW + BA 1 mg/l

(C) VW + BA 2 mg/L

(D) VW + NAA 0.5 mg/l

(E) VW + BA 1 mg/L + NAA 0.5 mg/l

(F) VW + BA 2 mg/l + NAA 0.5 mg/l

(G) VW + NAA 1 mg/l

(H) VW + BA 1 mg/L + NAA 1 mg/l

() VW + BA 2 mg/L + NAA 1 mg/l
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Table 3 Effect of various concentrations of IBA on root induction of Toothbrush orchid after culturing for 3
months
Concentrations of IBA Root formation Average number of root Average length of root

(mg/\) (%) (roots/explant) (cm)
0 6.67 b 1.85¢ 0.32d
1 10.00 b 2.08 bc 0.41c
2 2333 a 294 a 0.57 a
3 13.33 ab 2.60 a 0.49b
4 16.67 ab 2.47 ab 0.43 bc

F-test * * *

CV. (%) 25.23 24.89 24.34

* = significant at p £0.05

Figure 4 Characteristics of root formation of
Toothbrush orchid were cultured on VW
medium  supplemented with various
concentration of IBA after culturing for 3
months (bar = 1 cm.)

(A) VW - free (B) VW + IBA 1 mg/l

(O VW + IBA 2 mg/L (D) VW + IBA 3 mg/l

(E) VW + IBA 4 mg/l
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Figure 5 Percentage of survival rate of Toothbrush orchid in green house for 1 month
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Figure 6 Acclimatization plants of Toothbrush orchid
in green house for 2 months

(A) chopped coconut (control)

(B) smashed charcoal

(Q) chopped coconut: smashed charcoal ration 1:1
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