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EAY Y BEICORHEIETR S ~ 6 A - G ENE/DFE 2 ~ 3 (#H A Mk
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BB R C S RATE RS > Y BERIRTY 2 ~ 3 MR/ - EEEIEEA TS
BRI IACHE > SRE R/ NIEE 8 ~ 156k 4 ~ 5 BIREHRA/NER S
o EEBAEFAEROU - EE 2 ~ 3 & L2024 8 F 1 IR EZEZRSIEDL
=~ & LREEHINE - 7 2024 £ 8 A 27 HijffElE -

BT B IR TR 60 ppm KGRI AR IR R eI EEH LUF /KB - PR
4 /¥ 3 RIRDAERYESPR - IERRE TR (> 9 25 ) ~ (T ~9R253) ~ /N (<7
N7 ) 3TERUN > PR B R o (A RBEE IR 2 ~ 3 2F ) 2 Flipg B - Ry 3 FlA/N
& 2 TR EF T AR Taln o 4t 6 TR o RS 1S ARG BT
H R/KE > BIVARY; GAT %?E/ﬁ Rz 50% ~ & 2 RELEENEK T REEK—K > H
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Table 1. Effects of explants on survival and proliferation of Dendrobium catenatum cultured for 10
weeks
Shoots Bud position Survival Proliferation per explant
(%) Shoot no. PLB no. Total
New shoot Apical 0.0 (0/5) — — —
Axillary 6.6 (1/15) 0.0£0.0% 30.0£0.0 30.0£0.0
Keiki Apical 20.0 (1/5) 2.0%0.0 0.0+0.0 2.010.0
Axillary 33.3 (5/15) 44%1.0 1.8104 62112

” Means £ SEs (n = 1-5).
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Fig. 1. Proliferation of shoot with bud of Dendrobium catenatum after 10 weeks of culture (A)

axillary bud from new shoots, (B) apical bud from keiki and (C) axillary bud from keiki.
Bars =1 cm
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Table 2. Effects of explants and culture medium on survival and proliferation of Dendrobium
catenatum after sub-culturing for 8 weeks

Shoots Bud position ~ Survival Proliferation per explant Rooting
(%) Shoot no. PLB no. Total (%)

Shoot T3 70.0 (7/10) 2.5%0.2° 0.0%£0.0 25102 0.0 (0/6)
Shoot TS 100.0 (6/6) 8.810.8 0.0£0.0 8.8%0.8 50.0 (3/6)
PLB T3 87.5(7/8) 3104 1.7+£0.3 48%0.7 0.0 (0/7)
PLB TS 100.0 (7/7) 72104 4.1%0.6 11.4+0.2 14.2 (1/7)
Significance y
Explants NS v NS
Medium m NS ™

NS NS NS

Explants x Medium

“ Means t SEs (n = 6-7).
Y NS Non-significant or significant at P < 0.01 and 0.001, respectively by ANOVA.
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Fig. 2. Explants used for microcutting of Dendrobium catenatum
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Table 3. Effects of microcutting on survival and shoot number of Dendrobium catenatum

Explants Survival Shoot no. per explant Rooting
(%) (%)

Un-cutting seedlings 0.0 (7/10) 1.4b£0.2° 100.0 (7/7)

Microcutting seedlings

Apical 0.0 (0/10) — _

Middle 60.0 (6/10) 1.3b%0.2 100.0 (6/6)

Basal 70.0 (7/10) 2.6a%0.6 57.1 (4/7)

“ Means separation within columns by LSD test at P < 0.05 (£ SEs, n = 6-7).

- HiEFEE
T 2 BIEE 3 RIRDL 2 AER R S RIE R = EOEHIE 4 BRI > SRR

oo~ N3 FER ) ~ YRRREESFEL S o 2 fER T o AHES S HORR DUKERER 15 T4 B
BENEEEERE - 1 1 E A RITERETERS R 100% - IR HEEHREGR
R PAKHE ~ tPEbplim > S P e R NSRRI 5 U NE B EF R bLE
B 2T% (£ 4) - EHRBERSE 2 HA - REEPEFEERE R 100% - B
TR > 80% - [/ NSRS - DS LAVERRIET » XD BRSPS R R K
1% 83.3% ~ (RN ZFRE I 97.6% (£ 5) ©

4. ERARNLREEE ST AR ST | fRRERZTE
Table 4. Effects of seedling size and shoot types on seedling growth after ex-vitro for 1 month in
Dendrobium catenatum

Size Types Survival Leaf edge necrosis Yellowing
(%) (%) (%)
L Single 100.0 (21/21) 38.1 (8/21) 0.0 (0/21)
Multiple 100.0 (16/16) 37.1 (6/16) 0.0 (0/16)
M Single 100.0 (17/17) 29.4 (5/17) 5.9 (1/17)
Multiple 100.0 (23/23) 26.1 (6/23) 4.3 (1/23)
S Single 100.0 (18/18) 5.6 (1/18) 27.8 (5/18)
Multiple 100.0 (42/42) 4.8 (2/42) 4.8 (2/42)

TR BRI A SR EE R - B RS JE H AYAE R R H IR TR
R e B REHHR L ~ 2 (8 B NEEPREER 100% - (B0 ~ Kol R G
wZft o TER /NN AR DR (3R 4 ) o A RN P S L A e B e AR AL
THRES BRI ~ BRI RV RZAEER S SR A B R 4B s 28R e A
B ELR 1  AE R AT IR S IREURE E 80% ~ {Hb - KRBT REREE R 2
R~ RARAEEUK IR M{EE 7 & -

SHESE ORI S E R ERE RS ~ BB MR Y - RFER AT o R4
= o Hiwm EARRAVEARE TS - 1 DA RS - ARATRE S EEAKE B
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Table 5. Effects of seedling size and shoot types on seedling growth after ex-vitro for 2 month in

Dendrobium catenatum

Size Types Survival With new shoots
(%) (%)

L Single 100.0 (21/21) 90.5 (19/21)
Multiple 100.0 (16/16) 87.5 (14/16)

M Single 100.0 (17/17) 82.4 (14/17)
Multiple 100.0 (23/23) 87.0 (20/23)

S Single 83.3 (15/18) 86.7 (13/15)
Multiple 97.6 (41/42) 82.9 (34/42)

i 6 (B H & >~ KEE{Y 100% (735 > /e
R 72% BERR (£ 6) - ERAVNELIRREE 4 RIS FRE

=

e

SRR IRIEIER 95% « LR EIEE
CERIRH R AR A B ~

EE 6 Bl 3 f SR ~ AU > FIRE RCT AV b 2 S R B AP R B A i S Y S R
JEBLET OB - REAGOIGER > U 6 M B R A REURE S e BRI - Brof e

4.6 ~ R 129 5y 0 /N EHEE

6.

I A NI RE B AT

Aty i 6 (M HRERE

50

e

e BRHE AR o B I B E AR R (R 6)

Table 6. Effects of seedling size and types on seedling growth after ex-vitro for 6 month in

Dendrobium catenatum

Size Types Survival Stem Length ~ Stem diameter New shoot no.
(%) (cm) (mm) per seedling

L Single 100.0 (21/21) 11.1+0.27 47%0.0 2.5%0.0
multiple 100.0 (16/16) 12910.2 4610.1 4.610.1

M Single 100.0 (17/17) 8.7%0.1 4.610.0 2.7%0.1
multiple 100.0 (23/23) 104£0.2 41%0.0 3.8%£0.1

S Single 72.2 (13/18) 53102 3.7%0.1 2610.1
multiple 95.2 (40/42) 8.7%0.1 4.1%0.0 50%0.1

Significance”

Size - - NS

Type . NS -

Size x Type NS ’ ’

“ Means t SEs ( n = 13-40).

y NS, *, #x
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Study on in-vitro propagation of

. 1
Dendrobium catenatum

Yang Y.”

Abstract

Dendrobium catenatum Lindl. is one of the few native species of nobile type Dendrobium in
Taiwan that is legally used for both food and medicine. Its flowers had ornamental values and its
pseudobulbs contain many functional compounds, making it a traditional Chinese medicinal herb
for long times. It has high demand in herbal medicine market and the potential to be developed
into a tourist attraction and specialty crop. However, information on its propagation and cultivation
techniques remains insufficient. This study aims to establish a stable production technology for
this Taiwan native species, establishing an efficient tissue culture process to propagate healthy,
high-quality seedlings. New shoots and keiki were cut into stem segments with nodes and were
then incubated in a medium containing 9 mg-L" BA. Keiki had lesser contamination and could
proliferate new shoots after 10 weeks of cultivation. These shoots were able to develop to plantlets
after sub-culturing. The plantlets could proliferate new shoots subsequently after microcutting, with
the basal parts showing the highest proliferation. The proliferated plantlets grew rapidly and rooted
easily. After one month of acclimatization, both the seedlings with single and multiple shoots had
high survival rate while transplanted to ex vitro environment. However, the seedlings with medium
(7 ~ 9 cm in length)and large (> 9 cm in length) size required higher moisture maintenance in the
first month of transplanting to prevent leaf wilting and necrosis. Seedlings less than 7 cm tall should
not be divided into single shoot, which resulted in yellowing and reduced survival rates. Overall,
the micropropagation process for Dendrobium candidum established in this study may have a high
potential for application and could be used for commercial seedling propagation.

What is already known on this subject?
There were in vitro propagation techniques of Phalaenopsis and Vanda but these techniques
have rare been applied to native Dendrobium species.

What are the new findings?

In this study, in vitro vegetative seedlings were propagated successfully from the keiki, and
sampling of keiki as the explants can avoid season limitation and harming of the mother
plants.

What is the expected impact on this field?
This process can be used to propagate vegetative seedlings massively and can increase
propagation efficiency of Dendrobium catenatum.

Key words: Keiki, Tissue culture, Vegetative propagation
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