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ARHFEZ HBERR R RS B R INEETT bk ¥y ¥ 55 AR EfRE ( Calanthe sieboldii Decne.
ex Reg) ~ 5 Ff ( Dendrobium clavatum Lindel ) Jz Z-FEWEREE ( Doritaenopsis Han-Ben’s
Girl ‘HB728") MERFEEAVZN - BB LIEREIREG 1R 110 X~ SHE 182 KR4t
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NN 2 g U S MERRY 1.24 (% - SIRETHIIEH F AR #E 2R - iTREREER ALk
AU EREG TR MRS L - B T353R 64.39 % » LIRS 0.65 %
BRI 2 g VSRR 1165 - BEPT IR EL (1-5 g 1Y) HE AN A RSEELEIRE
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EEMTFEIEE A 152,300 /A0UH - LAY 6 TR T S Ry 75,275 /A6
o DU i oRSR (52.53% )+ BB RAT ~ RIPT ~ AT ~ kT DA E =T (21
2008) o —ETTFIRAER 4-5 FRTIRIVEITE RS - BEIRF TR EAR T AR » fE T
g [EBREEFEEZHE (3R 0 1983) o SEFAR THIE AT TTRR DA Taii
PREERERIEOR TR - TERA T » B3 HilER HEATEHLE (M5 - 2003) -
AT R IR R - DIVNCEREAERE - 25 &M E (Heschel and
Klose, 1995) - 7TRHY Tt 25/ » BHEEE - @271 - MR - Bk
YIE o HEEMERRAIEEAECL (AT 1999) « BADIK » Ao S A Y%
RN EENINIEERL - 7] DUEE 2 SE Y 4 & P RBRIE 4 - WHEEE,
Rl fE R R e fe 28 28 (2 F0%= » 1990 ) - ZE[ (Fonnesbech,1972) K fti#ERE ( Ernst,
1974,1975) HUSIEAER » HRMIRE Z EE (F% 0 1999) KABEIRHEER R 2R
REGAERSE (70 1989) - AGtEs B AV R ERET T ok FE FH R SRR I ~ BBl R
P R TR R A T T 0 R PR B E PR BRI R -

MR 77 ik
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) 8 AL » BT EEHIAL 80% A Tty - JLBEIRET DUK SRR - iR B K
KRB AR = RS o IR IRANR « SR S R BEURBABH T - A
AEIIEART T N SR iR 1R 110 K 182 K K 107 RERUHR A Rad Bt -
HERLA 1% R @RI 1-2 REfEH - VH5E 15 7088 - RERER(E S W DR ZKIE L 3
R > YIBHA R 17 R A -

= BEAREBREMN

SRR ASS B R 3 g I JEH 1 BRISH/NN 20 g I FERE R 8 g I' 3% pH {8
By 5.2 o ECHRERA 1/4 MS (1962) #7520 g I MR 8 g I' PE3% » pH (B 5.7 -



FETT B ST B AR ETTRE ~ <or o B e S PR MR Tl S B o Rl 2 5 (15)

SBEMET R (P 1/4 MS 75 2 g I tryptone f 25 g I'' FAEYR » WIRR 20 g I FERE -
ELYIE 9 g I HE3E - pH (ER 5.5 - BF RS AR B RTLL IN NaOH B 37% HCI 38
# pH {H » DL 121°C ~ 1.5 kg em™ Jj{& 15 min -

= BB

EE B E NIRRT by R SE e B P B IR 72 B8Rt - Ry 3 AT
0 DL 700-800°C Y A T 22 RE8dM {5 o RETTRENEI B e o AQBERE » R Ko oies - HY
KNSTHA 250-270 mesh (0.061-0.053 mm ) AR o H2AMTEERR S Merck
BRSNS B AR E NI R 12 3 4 R Sl o M
BRI R 2 g1 DIEEARES B 5 R S IBAH - 51 8 BT - £ CRD &t - EIRENHE &4
ER RN 3 x 8 om B EEAY - BEREEER 10 ml - FEEHE 3 HE -
HE 6 o ZEIERME RSN 9 om HAEIEN » SIS ERE R 25 ml - SR
3EWE  FEAE 3 ENENL -

s B EM - BREIRE RMET AN

B ARENT © B R SRR R T A R - BERENIRE 25£1°C - St 16 /)N
I - WEHA 8 /NI » SYAEET R 23 u mol m”sec VIR FE# % - BARENRNS RIS B4 IS
HY 0.005 g By TR #EfE (P F-8 7528 i) - JARETE 160 KL FHE - e
FIHBRIEE 0.005 g AYfE FHEEREE (SPEME T8 1,262 ([ - SPEE TS IR T8
1,166 &) - jARETE 90 RILFFHE - SRR A Tl B R 2 - E& 1 ml
T Y SRR B0Ry 3,000 {l B VE JTHIRE B2 Ry 2,000 i » BEY 0.5 ml fiE£-
WHRERBENISEILA - PR 75 RIEHE - SHEEERE T35 - /Ng4EE
frEE RSB ALY pH M « BB DL SAS AT ATk BE 1T ANOVA 2757347 » I LA Least
significance different (LSD) test {7 BEEH [~ B B
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—  BRMHEREEE T T RETCRE

sARETRIRE TR 90 RIRFEZF PRI ERER » HOR/INK 3 mm iRy AR 2 ERBE_E PRk
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B LB AL, » FATERTE 160 TR A fs RBRAIR | RelEl 1 BEB BRI 1-5 g I REITIR
#9313 2 SRS R B B R IS P ik e B A o vy > i 2R
DATRIN 2 g I BRI BRADER R+ y 1.83% » MRURIN 2 g I WG MERR S5 0.24 {5 » s AR &5
0.9 f&% - RIEHH 2R TEER - FHOFIRER - RER - QORERER - HEAE
BRI RS pH EREHE RN EEEEEZR - P RRIREE - PR IEm > R
FERBEAR (LT - e B R A B 2 ST AE -

7 1 EETT b S s iR AR S R o 8
Table 1. Effect of makino bamboo charcoal on asymbiotic seed germination of Cal.
sieboldii Decne. ex Reg.

#HR BROE Rl EEoE RER QKR BUR &E OEBERE

- B T A BRI RN pH {H"
treatment Percentage  No.of  No.of #fNo.of No.of  No.of No.of  Fresh  medium
of GP®  absorbing PAM®™ leaf WpX BPY weight pH
germination™ hairs
gl % No. vial! g vial’

1 1.61ab? 151a 149a 457a 09bc 294cd 149a 0.51ab 5.1ab
Ery 2 1.83a 154a 204a 441a 1.0b  382b 186a 0.59a  52ab

makino 3 1.61ab 158a 18.0a 4l4a 04cd 340bc 113a 049ab 52ab
bamboo

charcoal

N

142bc  144a 204a 354a 0.0d 284 cd 82a 04lcd 49D
5 1.70ab 174a 203a 264a 0.1d 482 a 158a 034cd 48D

TETER 1 1.12 ¢d 84D 79a 209a 03d 233d 233a 029d 42¢
Activated
charcoal 2 1.48b 6.7b 86a 306a 09bc 354bc 294a 054ab 5.0ab

CKEAREE) 0.99d 8.7b 76a 378a l7a 89¢e 103a 0.65a 54a

Y EHTHSCF R B RS LSD B M IR 5%k ez BN B
Z Means with the same letter within columns are not significantly different by LSD at 5% level.
AR R 160 RHIER = pH (H

Culture medium pH value is determined after 160 days of asymbiotic .

x GP : green protocorm * PAM : pointed apical meristem or root. * WP : white protocorn > BP : browning
protocorn.

W 25 3R = (5% 0 [ BR BE + W U B+ TH I 70 A fE e B+ IR ZE B + B (L RERBE B + 18 (L R Bk BE B0
+7528%100%

W Percentage of germination=No. of green protocorm-+ No. of absorbing hairs +No. of PAM + No. of leaf
-+ No. of white protocorm + No. of browning protocorm+7528%100%

<

<
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Fig 1. Effect of makino bamboo charcoal on asymbiotic seed germination of Cal. sieboldii
Decne. ex Reg and Den. clavatum Lindel.
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REI=7 (1996) FEHIRENRIE R385 N 2 BB - MRS P A # e R
DR F AR o AGA SRR P TR 7,528 {iE - RRHITE 150 - #EHISE
ZFREREA Z —rTRE R T MK 5 S— 5 a] se Rl R b R 4B (LR ER R AT
B WL < 1E pH (B 578 - $HIEAH pH (EEem - BEFRERAT RN 1 g I 1E MR
1 pH (Hf (K - #EFRXZ 5 BRSO pH (EE B IREHEZ R - BT
MR R - HRENRERS - SR ERE - &5 pH (HIEEEE A (e
R B — R o (BB EBREE B INIEDT Bty BV 1 PR i B PR A RS
FIELRE SR DA REVRN 2 @ U BRI BRAG PR BRI 1-2 g I S b L ] (i e A
WM 2F N R

CHNERHHEERET R RET R E

T 30 REMT#AF P RIFEREE - ZBRIPETRm MR - S REATE - A&
RIEBE - A R R SR BRBR B (LAYIR SR - PARETE 90 RAFFEAGRAIFR 2 K E 1
FIR o SEEEEEVRIN 1-5 @ I T Rl o R L R - 228 A SR MR L R VR 5 e i
G DAARAN 2 g I BT ek PR A By 64.39% » WA 2 0.65 £ » BN 2 g 11
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w11 65 REHEEEREEER - NENETTE - REERERI 15
@ I REAT PR T SR L 1 BTk s S B L R VAR D A R BELARLAES s /AR 1-5 g 17 AR
R 53 ok BER L Y T i 70 A L A o e B 5 U MR R AR DT M g B AL ey -+ i B D2
SREE R BRI 15 g TN BAG IR A 2 B R B B — S S B TS
b o> AR R A R RS - (HE IR RO IS PR s B A OB B, - RO AE DR =
PR T 4 AR AR R R R EEE TR 1-5 g U BT R PR TR e il -3 R4 -
IRAT RN AR SR « FARS B R BS LAY pHL (ERS BT - BEEELRIN 1-5 g I BRI
g EEAEL A pHAELS T Y 5.2-5.9 Z ] > [T S AR RE sl I P ik B AL ) pHL{ELS T/ 4.3-3.7
28 B 3 A SR R 2 5 pH (BRI A DAVR IS MR 2 ¢ 17 BRER Y pH (B R
T # R RE

3R 2. FEENT M R e PR L
Table 2. Effect of makino bamboo charcoal on asymbiotic seed germination of Dendrobium
clavatum Lindel.

e BEFR [ BR AR B b R BEaE
treatment Percentage of No. of *H AR No. of pH HY
germination™  protocorm  No. of PAM™ leaf medium pH
g ! % e No. vial™
1 60.94 b"” 156.0 ¢ 227.0 ab 327.6a 59a
FERT K 2 64.39 a 144 .8 ¢ 296.8 a 309.3a 57a
makino 3 62.42 ab 1783 ¢ 268.2 ab 281.4a 59a
bamboo
charcoal 4 61.25b 146.3 ¢ 302.8 a 265.1a 59a
5 64.23 a 187.0 ¢ 2829a 279.1 a 52b
TR 1 31.01d 360.6 a 03d 0.7 ¢ 39cd
Activated
charcoal 2 3091d 360.2 a 0.2d 0.1c 3.7d
CK(EAEER) 39.07 ¢ 299.1b 733 ¢ 83.1b 43¢
L FEFESC T RIEE TR AR LSD B M BT 5%k 7S BN B
“ Means with the same letter within columns are not significantly different by LSD at 5% level.
YOREREREER 00 RHIESSEE pHE
y

Culture medium pH value is determined after 90 days of asymbiotic.

x PAM : pointed apical meristem.

W S ZE R = (UK IR B + TE G 0 A= A B 4 R EE )+ 1166>100%

W Percentage of germination =No. of protocorm+ No. of PAM +No. of leaf+1166x100%
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o I R RIS B RN IS R i i B g [ (R R HANH R ER i A & - AR
BELRTAEHS TH R R = 18 o R B R TR L - FARLA LS TH R Z SE B R AR S TS M ik s B
MHIHFMRIER AR (RANZE > 1991) - 5 R SR R B B RS & R IS MR R L
F 0.1%fZF2E 0.7%Mf - FETBEZF R 2R NeEry@ish - H/NEERZHERE - #2A
IS PR R & AR (M - 1994) o (B SRR EIL I IIETT Bty b B 35
APIRE R v i p P R e - 2 R v HL Al et N A -

= BMRMERERRE TR REECRE

R 20 REEFHVRIFERE - ZRE—FEREEPK - &R BSR4
B — FARSERBL o FATERE 75 RIIEAGRANSE 3 KIB 2 o - SEEERI 1-5 g 1 #
T SR et AL RER - 5 2 SR AR R T DR BEAR 5+ DAV 2 g 1 AT AT R
R Ry 77.16% ¢ WA S | A% - WA 2 g U VEMERRER B 0.5 £ - JRIE 2
BEEE V2 B o /NEIAEE HTE - BEEEIRAN 1-5 g U REVT Db R A e 1 i R T 1
ikt BEAH Ak CO R OER B B - B EFERRE R BB — A BRI B R B S~ BB e
TORRER = VRN 2 g 1 VG SR TR S5 — Fr AR BER B B R 1B LR ER B B 25 -

% U EET 40 T R TR A5 SR B s L R 1 T — SE RS AL S R 1 2 g 1
TR P = R R T M R R R e e AR (AR 0 1990) © IREE—
SERRE T2 A S EELRAN 2 ¢ I VE IR I BE (R T 2 /NI SRR CFE
125 0 1986) o SLEEMERRSE RN | K 2 g I MR B rT B e -5 2F - (]
AN 1-5 g TR BN DR FELAH B MR R T M e AR - BRI B 1Y
PN R R AR T3 2 R R N AR R R R B TR A

A gt SR B S B B B VR AT Ry o P A I = Tl ol 1 ) 0 T e 8 2 SR R/ N
HAEE HE B R R R o 53— T TSR AR K SRR R 1 g I 5%
2 g I EPERR » 553 160 R 90 KR5GS ALY pH (ER(S - B FH 2RI E(T - 5
PERR R R R - RIS B R N ANE M TR BRI RUER SR T - Al (et 12 -
(EHEAASRZIRTR I ER] - AT g s et E Y A B Ay (U BT ) A R A BRI LB -
BB pH {H (Eymar er al., 2000 ) SiEs B RINITE TE R RIR R OE B R A
WAERNYE - SfEfEtar - fiiEORE - ERFENEMEIREFYE (Druart and Wulf,
1993) - {EMERRETT R EEUR AR B BRRAUAMRL AR - TR iR TS - iR
HIZHFF 2SR E SR - BB AR - g B el KER  RE
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o TR ) ~ I LRI - EMERRAVEUE AT FORS F bR (L RS AL 2
{E 2 BBk - HA B RR TRt e F ENE - B |RIKD - HiE]
Ry R RN ERYIHERRIM R » IR /NERBRATN A AIERA 55 R TVE TR 2 A LR R =
RIETENRFE - FLRETROEHE /M5 500-1400m” g 2R (B 2007) - HETRp R
PG R - BESRTE MERR A AR - (LSRR 1500 m® g - (AT
'%@E@ﬁ%ﬁ%ﬁﬁﬁﬁﬁﬁﬁ BRIy KRS - R 2 & B E (2
+ ’2003} THELEANFRIRESR - BRI BN IIERTT R e B A SR T
FRERLE - ﬁ HE—DHIERET

3 3. BT R A B B S R i
Table3. Effect of makino bamboo charcoal on asymbiotic seed germination of Dtps.
Han-Ben’s Girl ‘HB728’.

kil B FER E-RE FTRE S-RA palR @\l HE
treatment EREGEL %ﬂb%%& EF 5% %ﬂb&%& HRKEEE  EKEEE (2)
Percentage No.of  No.offirst  No. of No. of No. of No. of Fresh
of GpY sheath second FFLY WpY BPY weight
germination ) sheath
gt % No. dish™ g dish™

65.91b”  9.1cd 197.8¢c  41l.1a  15.6bc 9.8b 158cd 4.0bc

—

TR ek 2 77.16a 88cd  5059a 2133c¢c 83cd 126b  227c¢  4.1ab
makino 3 6698b  10.8cd  409.0b  193.0c 5.1d 33.0a  189cd 4.2ab
bamboo

charcoal 4 63.26 b 18.3 ab 204.1¢ 367.3 ab 8.3 cd 274 a 70cd 4.1ab

5  6674b  2l.1a 3932b  208.0¢ 444 35.4a 52d  45a

TETER 1 52.10 ¢ 13.3 be 359d  393.6ab 243ab  113b  42.6b  4.1ab

Activated

charcoal 51.83 ¢ 9.3 cd 304d  353.6ab 27.6a 120b  854a 3.7c¢

CK(EAREE)  3875¢ 6.0d 58d 3241b  30.1a 10.0b 97¢d 3.2d

L AT R PR LSD B MBS T 5%k HE S BN B

“ Means with the same letter within columns are not significantly different by LSD at 5% level.

: GP : green protocorm * FFL : first foliage leaf » WP : white protocorn » BP : browning protocorn.
TR = (R O JFEREE + 55— Fr B B + 55 B D B+ 28— A TE D e + B LR ER B
B+ 15U ERESE)+1000x100%

Percentage of germination=No. of GP+ No. of first sheath+No. of second sheath +No. of FFL + No. of
WP +No. of BP+1000x100%

<

>

>
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Fig 2. Effect of makino bamboo charcoal on asymbiotic seed germination of Dips.
Han-Ben’s Girl.
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Effects of makino bamboo charcoal on germination and
seedling growth of Calanthe sieboldii, Dendrobium
clavatum and Doritaenopsis Han-Ben’s Girl ‘HB728’ !

Shu-Jen Lee *, Fang-Shin Liao %, and Shui-Ho Cheng

Abstract

This study is to investigate the effects of basal media supplemented makino bamboo charcoal
on asymbiotic seed germination on Calanthe sieboldii, Dendrobium clavatum and Doritaenopsis
Han-Ben’s Girl ‘HB728’. Capsule of 110,182,107 days after pollination of Cal. sieboldii, Den.
clavatum and Ditps. Han-Ben’s Girl ‘HB728” was used. The effects of basal media supplemented
with makino bamboo charcoal or activated charcoal or charcoal free were studied. The results
showed that percentage of germination in media with makino bamboo charcoal was pronouncedly
improved than activated charcoal or charcoal free treatment, and the optimal concentration was
assessed as 2 g I"'for three tested orchid. The basal medium supplemented with 2 g I makino
bamboo charcoal was beneficial for percentage of germination and seedling growth. In Cal.
sieboldii, the percentage of germination was 1.83 % when the medium containing 2 g I"' makino
bamboo charcoal. It was 0.9 and 0.24 times of percentage of germination for basal medium
containing activated charcoal and charcoal free treatment, respectively. In Den. clavatum, the
percentage of germination was 64.39 % when the medium containing 2 g I' makino bamboo
charcoal. It was 0.65 and 1.1 times percentage of germination comparing to activated charcoal and
charcoal free treatment respectively, and greatly improved the seedling growth vigor. In Dips.
Han-Ben’s ‘HB728’ the percentage of germination was 77.16 % when the medium containing 2 g I
makino bamboo charcoal. It was 1 and 0.5 times percentage of germination rate for basal medium

containing activated charcoal and charcoal free medium, respectively.

Key words: activated charcoal, percentage of germination, days after pollination
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