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HARES BN ERKS RERS ERHE

WHE  BWER (Bletilla formosana (H.) S.) HFEREEEY - BFREARETRE
3 BSOS ERSRERERE - NEETE » EEUAER - AMENEH L RE
FEATMEEE VRS ETHFRREHTE  BURB¥HEZHEN » BRARHERS
REBRMECRE  LBFEATNPZETHFRREL N ERIGE | 762,000 lux
AT » 3 %YEOKFEERBET 5 28 - THEETFREEF MRS HFEERY - 4°/CE
BRI T S R RIS R RS R TG o

BARER | WOk - HRNR - Erads e

BREHFPHMEBRER » JIBEDTR  LBEERERAEEFRRIUEE » MEHZSZEE
e —  FREAKRTHERE - BUEHERIENL - BRME - AR - JERTW® o s
WREET » AREB M- REFUTEEZER  ERITA SR E T B EESRR o

EWER [Bletilla formosana (H.) S.] 1RSMEGME (Orchidaceae) ~ R (Bletilla
) ZEBEATRNEY » BBE R (Bletilla striata) BRIBWEY - %Hﬂ&ﬂ%ﬁﬁiﬁfﬁﬁﬁ%ﬁ&%ﬂﬁ
- FEETY  EREHRESEEEHER - BESERS R » MEHAER - B REF L EHER
WOEIEERM  HERSEE  REETRE » SRR EDMEER » IS REH B A MEEED L
BT - SHEBYESEMRERNERSERCUE R AESEEREREEEARERLE

AW BEREHENEE O R RBVERFRE IR N TEE T RN R NES
B2 > DT B B TR S o

MR Ax
—# #
AHERER 2R RARZFABEMZERA R  [Bletilla formosana (H.) S.] (H1.) &
ATEEENEBZREBEE (E2.)
1 EWEERERF WHRREE 17045 -

2. AR RERR o ElE BOR B o
3. PRI BT A R AR AR ~ BB ~ BIEEE ~ BIE - BE B e
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Bl BEZEEORK-
B2 ERARTRRAERRE - BERHEN (A) 90
(B) 75 (C) 60 (D) 45K (E) 30K -

Fig. 1. Wild-grown plant of Bletilla formosana

Fig.2. Outward appearance of different maturity capsule
of B. formosana after self-fertilization for (A)
90 (B) 75 (C) 60 (D) 45 and (E) 30 days.
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B &
CREZHEHRETHE
TERFELUIFE KGR » FBLATO% NG IEE 3 478 » BROSH REEEINEK - LEFIREN
F105#LUMTRRER S - BEEEEERD - DRBEKHR=ER - BRI SRR » PkivE
FEGEERE - FedE TR AREEENA Hematoxylin Jufs » BYEI0uEEZ KAL)
HEE - SIS RBSEFRERIEABREGZESHEM P » BRES » AFBEEHFEFHL
OB ALAY
ARIRFE(E 2 R EESE RSB Murashige & Skoog (1962) (MS)U® > HEHEEEAH »
3% sucrose~3mg/l BA~0.2mg/l NAA ~ 20%f8Fit ~ 2g/1 peptone ~ 40mg/1
adenine sulfate ~ 3g/1 EMER }0.8%agar ZERERTERE o BEEEPIMA agar i » £A 1
NNaOH 3k HCI # pH fE§HZ25.7+0.1 » ELL121°C ~ 15 1b/in® (1.05kg/cm?) Z &8 BB H
BI155 8% - IRRE (25X150mm) PIAIE10mI KHEEE » SBRRERIERCS #HA
CREBEEE | EERMRER25 L1 CZIER - 2I2,000 luxZ Y58 E » 5 HIEE16/NF T
% °
TR | RS > RS RIRE AETERRE RE » LERBAURMEREZ
RIERRBME - HEEBREE F UM AT H5%E - SRERNEL00~150EET » §—
FRIESFIORRAEU L2 EEH -
EETRERACER  BAERAESERENETHFZEE  BAKETZ RN BRERTR
BN 1 ARG {ERE o

®1. EMORETHFRNEREZHM

Table 1. Developmental stages in seed germination and seedling growth of B. formosana

0 Seed germination
a. Embryo swelliyg' inside the coat and turning green.
b. Papilla formed.and extruded out of seed coat.

1 Embryo burst ou-:t"of the seed coat and formed a protocorm with a pointed vegetative apex.

2 Protocorm with 1st leaf initiation and stomata formed under apex. Apex length is between
0.2~0.5 mm.

3 Protocorm with 1st leaf. Apex length is between 0.5~2.0 mm.

4 Protocorm with 1st leaf. Apex length is more than 2.0 mm.

5 Protocorm with 2nd leaf formed. Leaf length is smaller than 0.5 mm.

6 Protocorm with 2nd leaf formed. Leaf length is larger than 0.5 mm.

(PREET Tk - SRR L8 » $28L Duncan’s 8858812 (multiple range test) HIEHR
FERM o

w R

— BTRRENETHRFFR ) ERFE

EE REHNTT 2RO RS - RETEZHREE&E  AEFIMELRERA - B

2R ERERIZRISVE | O RMRETIEMY - (BB E MR FIEMEYESEN > B
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2 BERBEH TSR (globular shape stage) » L&A (early-heart shape stage)

s DERER (late-heart shape stage) » faERi#H (early-torpedo shape stage) ERFAERM (
late-torpedo shape stage) * AXEfuh L2 » ML LR EERAIER T RRAERE FZ 5T
I BRI30R » BHEHEE S HAMEREE » BRI > KRETFEA®  ERXERK

» NEIRE B RERTS - MIBUZIARE » AR/ SEEE R » (R1 ; E3) ; BHRISR
EIRE 0 EEKE  BFHMERAE  MNEBSREHRRE - REeS HRE - S
T LR  HHR60K » BXEM—IRREE  BTEE  KHRERESE - TR (anther-
ior) HMpE/IMESHIAZEEE » Tk (posterior) #HfuA BAMZET AR » SHOBRE | EHERTER

» BREHIRG > BTHEAHLRES - THRE RS Bl » RPRBRERSAENHT (
E3) » AMTIEEE BREPUEEEYERPRREES  BOBNREREk (H4) -8
BRI0K » RECEREELEARE - BTERG > ANKEEREZAERY » HRAIMG R

(B 5) -

R A fE T AR RS MS EAEERIN 1 % sucrose * 3mg/1 BA » 0.2mg/1 NAA » 20

9% coconut water * 2g/1 peptone » 40mg/1 adenine sulfate » 3g/1 active charcoal 50.8% agar
B g o HERNFE 2 HE 6 FR 0 BERSR SR F I RE A » BREKIEH
FiRB ; BEROE  LRRIEAENPZETEE LRU LHHFE » BAENHCETFERSE=
B EIEME ; BERI5K  ABRIETRERY% SR » B/ VEBERE  CHBRESILAE
%, e/ EER26.5me » EHREAEI3mm » MOERHEFRIRE  ERRE=ZRFE
=, YEMR/NEEES.2me 0 R BEIRMEEmm o FERAEREZEREH » BTiEFERER
INEBREES  BEERAZASRIETHEBEISSR » IREHEFHR - HIBERCEE
RN ZET » IRRRBH o

®1. BYRAEHEBOREFHFRIEREZIRE

Table 2. Influence of seed maturity on seed germination and seedling development of B. formosana*

Germination rate (%) Fresh weight per each

plant taken from 135

Seed maturity 45 days after 135 days after days after inoculation

inoculation inoculation (mg)

Globular shape 0.834** 6.40° 0.8¢
Early-heart shape 2.14° 66.65° 1.8°
Late-heart shape 2.41° 86.48* 5.2°
Early-torpedo shape 3.96" 90.21* 26.5°
Late-torpedo shape 0.00° 0.00¢ 0.0¢

* Basal medium : MS salts with 1% sucrose, 20% coconut water, 2g/1 peptone, 40mg/l adenine
sulfate, 3mg/1 BA, 0.2mg/l NAA, 0.3% charcoal and 0.8% agar.
** Means with the same letter of a column are not significantly different at 5% level by Duncan’s
multiple range test.
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hERERE B BB E 1M

B3. MREMEZYIR - & © H0ES @ HEYIE (100x) o
B4 MERTHEZYE (150%) o
B5. AERMEZWA (100x) -

Fig. 3. Cross (right) and longitudinal section of embryo
at globular shape stage

Fig. 4. Section of embryo at early-torpedo shape stage
Fig. 5. Section of embryo at late-torpedo shape stage

1994
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BE. TRRAEETHEEISKRE  ETHFENERTHE -
WHEREE GAREMHE CURRIRE OOBITRE ERRBHER -

Fig. 6. OQOutward appearance of seed germination and seedling development from
different seed maturity of B. Formosana after 135 days in cultured.
(A) Late-torpedo shape (B) Early-torpedo shape (C) Late-heart shape
(D) Early-heart shape and (E) Globular shape stage

S THERENETHFEAEETZIRE

HABNEHZET - 551 3 %EE0K ~ 0.1IN NaOH 0.1 M KMnO., =ZE{LRERETHIE
REHERE  BRMEZIFMT  IREEKUREEFRESTHERRSHESE » REREZE
FROEMEAOKR T, » BHHE3Y% > WIRESARE 1 rEZET > HEFFETREBETN3% > M
FRE 5 S ET  HAFEERE6.3% » AREREELINERET4IRE » BrEEKREZ
ROREE  BRERFER (107#) K MEEFESREHES 7EE » B/ EREITMEEENR ;
0.IN NaOH AREEHE 1 ~ 5 S EETREHEFE » BRRIEEEREMNEEFTHREER | ZR
0.IM KMnO. #HE FEAF R/ EF RIS -
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1. (LEFABREHEEH RETHFRERET Y

Table 3. Influence of chemical agents pretreatment on seed germination
and seedling development of B. formosana*

Duration of chemical ) Germination % of seedling in different
agents pretreatment (min) rate developmental stage**

3% H20: 0.IN NaOH  0.1M KMnOs —%— 3 4 5
CK:(pretreated in water for 1 min) 3.9ex** 3.8 0.3 0.0
1 0 0 74.3° 1.1 72.1 1.1
5 0 0 96.4° 0.3 94.2 1.9
10 0 0 46.4° 2.2 43.1 1.3
0 1 0 12.4¢ 4.0 7.4 1.0
0 5 0 10.6° 4.8 5.2 0.6
0 10 0 5.2 3.6 1.6 0.0
0 0 1 3.3% 2.4 0.9 0.0
0 0 5 14" 1.4 0.0 0.0
0 0 10 0.0" 0.0 0.0 0.0

* Seeds maturity at 75 days after pollination were used as culture material. Culture duration : 40
days.
Basal medium : same as Table 2.
** Seedling in different developmental stage : same as shown in Table 1.
*** Same as Table 2.

= EMmHETHFER I EREEE

TRIN0.300TE LR B 2 » /NI TE (R AE - BROERER - TR RAT - (EFER A MRIRE
HH0.1% R EZE0.7% 8 » MFIHFEE TS BDEERZWER » BT RIE SRR EE
#EE (R4) -

F4. ENHRHEEARETHEFRINGREZEE
Table 4. Influence of charcoal concentration on seed germination
and seedling development of B. formosana*

Charcoal Germination % of seedling in different Color of
conc. rate developmental stage**
(%) —%— 4 5 6 the plant
0.0 99,28%** 70.4 9.0 19.8 light green
0.1 98.7% 92.6 6.2 0.0 light green
0.3 96.4° 94.7 2.1 0.0 dark green
0.5 94.4° 94.4 0.0 0.0 dark green
0.7 80.2¢ 80.2 0.0 0.0 dark green

* Seeds maturity at 75 days after pollination were pretreated by 3% H:0: for 5 min before inocula-
tion. Culture duration : 40 days. Basal medium : same as Table 2.
** Same as Table 1.
**#* Same as Table 2.

M EENRENETFRF R HREF 2R

BT 4 CZBRMEE14~48K » MERERRBHEFEAE/NEREFRERTTNZYE | K
PRIRIRFFRE R » WA AR R W /N BB R R 55  IREREEE42K » TmE TR
BEEEMRIRR (F5) -



BEARCEGEE 1 ETRAERMRENETHFRNEREIUE 47

%5 ER °C) MREHNEEORETHFNERTIVE

Table 5. Influence of cold pretreatment (4°C) on seed germination
and seedling development of B. formosana*

Durz:lgi(c:m of Ger;r;itréation 9% of seedling in different developmental stage**
pretreatment
(day) —%— 3 4 5 6
0 97 .20%** 24 68.5 16.3 10.0
14 99.2°% 2.6 65.8 16.3 14.5
28 97.3% 5.7 74.6 12.8 4.2
42 76.7° 84 66.2 1.5 0.6

* Same as Table 4.
Basal medium : same as Table 2 except 0.3% charcoal was omitted.

** Same as Table 1.

*** Same as Table 2.

T W

FLWEREMREYETFERAERFINGWE  EREFTRERF RBFLERR - Hor-
juchi et al. &3¥ Polyembryonic citrus Z UBEHEFIIHEEE® | Mathews and Rao 7Rf&H!
B ERERR EEEREERGETE » TTHES80~100% B3 » REFEEE » BHFHRREEI%
an - 1 Nagashima B Bletilla striata $FIRHBISRERRBEHEEBEFREST » AIABRBSERAZ
BTHFEREY ;) R A N SRR T e R R R R » ARSI
s BRI RBEEERE  CREEFETZIEFINEERY | Harvis and Madley RIHEBETE
EFSRRRAEGHA » HEFRFREE" ; YU LBETEHFRME TR ImEm
BERBLEIR T TR » R R Rk ERE T2 A B R A RAERT » D BEFHY
B » BUBPVEFIHSFRENE - ARERFEBAKET - AREHHEEATNHN - &
T RERESFWING » BISFAIRZW A MUAENMPETFHETERS » EABRIETIIESR
SEWHFHES - B BF IR AT REEE AR R BT R B A MEHER -

FIFBEEEEREEAET  REERETRANERFNHYE » MEERFRBEFILEZ
B - Kim et al. $RELI10% SRS TIBETERET - WIHHFRH2.8%REE12.8% ; £
LL0.1M & EALSVA TR R I R T10~2040 88 » IR H AR ERBFMHWE MR EHFED

; Baker et al. HI$R#0.05% & Sk HE AT B2 B PR TS » (HAIHIH] Ponthieva B Z %
BEH® ; MR REBEREREM R RER - MR EETRSEFNHE » SCRRAEE 2L RERIRR
2 B o ATHICHERER » M3 W MEKBREEMARET 5 48% > IERIRRIHEE (£R3)

s RERMBERTEESTEE » M0.1N NaOH k0.1M KMnO.ZREABURTE - REZE O K
BRFHEFRE IS REEBYEHBFIGE ? MEESRZEE > K5~ BLRERAFEAE
B MAEFESEN ? HEHRE » MERE—FZH% -

AW BB RARRINEER » TS O R RA BRI > HIERWaEMHorner et
al. B8 Wang and Huang ¥t » {EMERBR TR Z 8 RIRFEIRA B> o Ernst 8GRI
SEHERER R B 2 A RO BIE (1986) MMHREEEUBA{EERMETFZEFY > MEFER
%] Fonnesbech K Fridborg and Eriksson #§H} » iE R o] B bt e siE iR bz 5 &mE®
» K& phenylacetic acid B benzoic acid FHTAEY » MENEERKE o RIFFTRERER »
ERYRETRERSEER SRR  NEEREEIEN  ERFARRL - BREEERER
FEAMERAZF AT 2R » H/NE RS AUE/)N » PERTRE BT L Lb B B R OB MR K » BUNE BRI R AW
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Tissue Culture of Bletilla Formosana
I. The Influence of Seed Maturity and Pretreament on
Seed Germination and Seedling Development!

Yuh-Jinn Lin?, Chung-Chuan Chen?, Feng-Tsgh Yeh?,
Nien-Yung Chiu® and Hsin-Sheng Tsay?

Summary

Pai-chi (Bletilla formosana) was first recorded in Shen-Nung-Pen-ts'ao-Ching (24
BE#) under inferior category and was also recorded of the China in the successive Pen-
ts’aos of the descending dynasties. It has been widely used as astringent styptic for
haematemesis, anti-bacteria and anti-tumor. The tubers collected from plants grown in the
mountain or propagated by traditional methods are far from enough for medicinal used.
The tissue culture was therefore studied in order to mass propagate this important medici-
nal crop. It was found that among five maturity stages of seeds tested, embryo at early-
torpedo shape stage was the best for seed germination and seedling development. Pretreat-
ment of seeds with 3% hydroxyperoxide solution for 5 minutes and germinated under 2,000
-lux intensity light enhanced the seed germination rate. As high as 98% germination rate
was recorded. Cold-pretreatment of seeds and the cultural medium containing active
charcoal were not benefit for germination rate and seedling development.

Key words : Bletilla formosana, Tissue culture, Seed germination.
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