LR B2 818 DNA BOE S E 1 4

XRBEF2BE

FiRE ~ B~ B

S

A H 7R T ERETH (Calanthe sieboldii Decne. ex Reg. ) DNA fiiEES i E A SR ERAY
A ERR R - IR ERGER RS DNA M NEE/IRERHRAHET CEE - BUEMREEERA
MR RILHEEREZREY - TRIBEERET - Zh%k 8/ NRIOHRTHESN - 5% 60 X5
FRAZHE - R R T EIRRGEST DNA SuE s BB SMRER - BRIRBHE 55 RS EEMERE
100%Fs e - Fofintk 60 RATR R RBER 260 RE -

RR#ERT  SARETHE - 2 - TR ESE - DNA futs -

ERETEE (Calanthe sieboldii Decne. ex Reg.) » FI-5 /I ERAREAR - BrhEIHIAER - /e
JEEREH 700-1200 m 2 W - AOKERLIL ~ R ZRIUREE - TEOAESHE - FEEERK - 217
HREIERRA  REBHEEEE - TR 23 H (7601988 [§ - 1986 ; - 1990) - EERE
IBFERTER - FERREYERT 2R L ERTTHELR - BRIV E RS - BB REENITER
8 - (ERTEASEwE > 5 128 RitsrnEE  BEREHERIRE -

EEEYTERNBLEFEBEVRG - ACC SRR LFASHRAE B AR » 1f
ACC HREREIA AN ZIARI &L - DUEZAEEELEYRER - John FE A (1995) 888 ACC SREEN &
ERBFEAG - WRINaIIRIENE R AL - Ayub E A (1996) RREEEE ACC S RiEN REAE
i BEAMERNEB LR ERERY - REZBNAERERZIHEBER 1% - DITEHEERIIN
WS RERE - HREFRMEEIREY B REE - OHFSE MR R EE B2 K ER
FIEF RN E] 5 A0ZKRELASN RGN 1-2 /NER R H. (Luo and Wu 1989) ~ FRTELISE R 1 H iz iR$4
EE (Zhouetal, 1983) -~ FiT-LAREHE 24 NEREE (5% - 1991) ~ HERISHE 24 N
A EE(BAE - 1996) ~ BEREEAILL 30 REGESMIMREREERERE (IMNE - 1995) & bt
B E B INRERE BRI RSO R AB IR ] - IEHGRE B 15 - Sk DNA fUEAREE - HER
FIRTERERIELL DNA BEshE @R /MR E R Z S 1REE A E L 9E - M - ReElBEA TR
NEREEERRICHERTFEZENTRRELREN DNA MEHERRARTNRE  LEBEER
HEIEH I REREER - fERIER DNA it BEHDERAHTEC 2% -
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—  HEYIRME

HEAEYBREESEILH I UEHNFEEEESR > BE5 =ML LHERER Rk BEREER
BEEWREBHELE -
THIEERT A RERELEE

TEI &5 75278 Kho f1 Bear (1968) & Alexander (1987) w7 - EESHERELAT
B SR 240162448/ HFF-20-23530-31-35-45-50-55 B 60 RE NFRE (&8
) EER FAA EEHE (formalin : glacial acetic acid © 50% ethanol =1 : 1 : 18) &7 » 24 24 /N =
EHBILAE NS » NETEHFREMAEA 3N NaOH (Y » [RER 60°C HIBFEMEAL 1 /NE - fgEr
A2 RHRIAAAGE e+ T SR 0.1 N K,PO, 7 0.1% aniline blue 57 » Yo —FLUE - e o bf
BIERERS b EINEW > & EEWABEYE > DSOS E SN EETs -
= - 5§23 DNA t¥1

B E ACC SRR EEFEBIEN pAACS B9 BTE DNA Y » DL CaMV 358 BB T 51 ZERY
WIER ACC &R EER (cDNA) » B F NOS i&EF » ZEHMH caMV 358 BB FRi5|&Es
GUS HEEE » EE#E F NOS BT » DIRA NOS CHIBIFRTS1EZ NPT 11 fFEEER - i
B8 DNA 5 B2 EER Sl FEREE - #5 DNA TS @ BRI REEHHH -
- 88 DNA Z$hEY

BERE DNA ZH IR EFIE S A (1995 ) 71 -DNA BEMERE  FEAELEET (Hitachi
U-2000) ¥ 260 nm 2R EHIE -
7 > DNA S8 jEIR e o R B R

HIREEATLE HELALED » MEKH% 3140 55 B 60 X > L Hamilton 26 G Z41HEER
BEAS 11pAACS B9 EREDNA (E 1) > BER 0.2 pg/pl SEEHGER 5 @FE - BHEHKA
PRI AT - IO 110 RASEHREA/ N REEE -

—

Fig.1. Microinjection of pAACSB-9 plasmid DNA by pollen tube pathway in Calanthe sieholdii Decne. ex Reg.

1. HARMMELAER B BETET pAACSB-9 B DNA -



s RET IR % DNA Sl LA R H < (53)

R

—  BIREEER AT ERT  EERSHIEE

SEAREHTEAHE I 12 RINFEErE 200 T RO 5 - BOEMBIET TR 1
R 2~ 4 16 24 /NSEASLERBLEE - (MR 48 Mg » 1] R BHERBLED S - (1
SWACHRO I RITERT (18124, B) & 5k 20 TAGH MG (182C) - [EREIEHE
TR 112 5 420 23 e 31 TAGKYEHAE T RISAAIARTAE 0+ 52k 31 » FER el R T
9 2/3 5 42K 35 T 45 TAEEUUE T RIERIFRIAE O : R0 50 KABR BN RS TR
it s B 55 KAGRYEHEC IR TRREES - (RSUZRE © R 60 KA REIHS - FoRiL
BFEIRECSE R (8 2D) - fid ik - e RSB Uk L BRI
RERAIA 1+ BRI SR RE R 5 10k RO -

2. wRETHIFERE B EE(A) ~ A2 RB) ~ MPROBIZIED)EE - (A) (B) Rkt 48 /N {Ek
EHFHA R (Ot 20 RAGKE MR 5 (D) Rkt 60 Roekazhg -

Fig.2. Observation of pollen tube germination (A), growth (B), elongation (C) and fertilization (D) of
Calanthe sieboldii. Decne. ex Reg. (A) (B) Pollen tube germination and growth at 48 hours after
pollination. (C) Pollen tube elongation at 20 days after pollination. (D) Fertilized at 60 days after
pollination. Bar=50um (A > D) > Bar=100um (B > C) -

FERHEY) 5 09288 75 A ERS R K5 2 - (B BRAY Auxin FIBSE (155 N HUIE 227 75 (Arditti
and Knauft - 1969) » N[ IE JAF2K) 12 558 A2 K520 — BeIREIA] » LR YRS (A T 22 - T A A0 7R i e
(Gastrodia elata Blume)) 3-4 KEu] (Arditti, 1966) - $u#ERH ( Paphiopedilium spp. ) RIFE 26-33 K
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{Carlson, 1940) - %R ( Phalaenopsis spp.) RlIEE 63-70 K(EH1ZE,1987 » BA11E.1995) » BRS04

( Cymbidium ensifolium (L.) Sw. var. mbrigemmum (Hayata) Lin & Su ) 28 120-150 F(EE,1978) - {RETHEE
Al EFEE LS B Z B RHANE » 20 C. discolor Lindl 55 38-40 X ~ C. furcata Batem.ex Lindl. 53
43-45 F » [fj C. amamiana Fuk. ~ FETEFRETH(C. aristulifera Reichb. F) B &= 1R3E188(C. sieboldii Decne. ex
Reg )ZE 48-50 R(Nagashima,1982; 1983; 1984, 1985) - AR THERSE 12 60 RegiiRE - |
Nagashima §745EEEER 10 £ B2 RGEESEAEERE 246 REEEERTERnENRE
HARR  [BFHE—F R -

# | HREECFRhERREACCHELR -
Table 1. Pollen tube growth at different duration after pollination in Calanthe sieboldii Decne. ex Reg.

EhREE e T i THEHER T AR

Duration after pollination stigma upper part of ovary  mid part of ovary  lower part of ovary
Zhrs - — — —
4hrs — = — =
16hrs - = - =
24hrs
48hrs
20days
23days
30days
31days
35days
40days
45days
50days
55days
60days
— | REEZILEE - — ¢ no pollen tube occurred.
+ | BEREZ(TERE - + ¢ pollen tube occured.

e e e e
4+ o+t
4+ o+t
+ 4+ + |

— ~ E1RE DNA SIS I R R B EF < HE -

=HIRETHBILE H BIEA LRSS - 8% 1 RERMAE - CRILEREE  TERERX - REh
AN DNA RES AR - BFEHER  RANEEENR 2 B3R 3 ir - REHH%H 31 XE
#a DNA Sy SR - HARS3EER - MR NRBEIFEER 40 ~ 55 & 60 RERHE/]) - A HRA
B intR 31 RESTRERRYE  VIEEEFEREFER EREGEREE/  BEEE - 21 DNA
T HEHEERIIREERFERE T FHES - FRERRLETE » HERWEREEREENIIHK
FPIHE A B IR (E(Matzke et al., 1994) -
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BERRET LR EEEL DNA RUESEREERIMRER » SRR N EREETENES - £
EHEHEAFREER RS R REREER  EENEENERETERBRERED - TR
HREBRIFEETENE SRR EER - 1995) - HETDREBEL DNA fiEstiZREER I,
REE - RIREERERE - HEEEREE SR ETEEE ANBEETE 85k 2 X
24 /NRBRIIEERARE(L - B(EEA S - BER/ - TREETE (BME - 1990) - EfthERE
LLDNA ffiE =R SRS R EN R AR E RS B I m=RgE - BT8R -

2. TR ERE LR BB DNA $ SRR R HE
Table 2. Effect of different DNA microinjection time after pollination on the percentage of capsule set of
Calanthe sieboldii Decne. ex Reg. via pollen tube pathway.

2 B R R BRI R R s

Microinjection time No. of capsules treated  No. of capsules harvested Percentage of capsule set
no. no. %%

Bt 31 K 5 3 60

31 days after pollination

{5 40 K : ¢ 50

40 days after pollination

B 55 R 5 . 100

55 days after pollination

{244 60 % 5 € 82

60 days after pollination

72 3. R ETFERELIER EEEMTSH DNA HRIRAIEERE RN REE P8
Table 3. Average size and fresh weight of capsules at different DINA microinjection time after pollination in
Calanthe sieboldii Decne ex Reg. via pollen tube pathway.

B R B FERR fFHE
Microinjection time size of capsule Fresh weight
= ="
Length Width
-------------------- CH =mmmmmmmm e e g/capsule

i 31 X 7.146 2.944 1.70
31 days after pollination

i2f RPN 8.042 3.428 2.47
40 days after pollination

EHr s X 6.916 3374 2.07
55 days after pollination

i 60 X 7.821 3592 2.60

60 days after pollination
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= - ®iRERE DNA JOT S EIR (B R R ERS R

EIREME MRS ERRE - REHREEETEEHE - AR MEE K - DNA #
TES EE E BT A - TR EEIELL DNA BUES EmBEER/MRER - 124 DNA a9 & 18
1% > 7K FE(Luo and Wu, 1989) B #225(de la pena, et al 198 F{E AT CAE TR - DANERSIMREREA
FREERTRERE | ST BT IIEEER 2/3 - DStHIEZEE A TF 23 BEREMT B - EA
SMREFEEFS - 1991); HEREAREE - ERREEER (B - 1996) ; fRFCRILIS EE A BE SR -
BHM 02 em ByEASMRER(ES - 1982) - ARV R EENENRE i RCENR - 8#E
FERTei & WiE DNA SN EREERIRERR - BL TREVHNTTEES - BREEEHEN
BEGERVE -

FHBERERNERE 31 X TBHEREET B 25 #H& S0 RIEBECREETRE
RERY R - HoRRSZRE - Rtk 60 RTHERE © MR 31 REFERRETRE 60% » SR
55 REQEAFAEE RE 100% » Bkt » ZHtk 60 REERRFEERMES 80% ; FHILEREERETH
DNA S LSRR H SRR A5 55-60 K - DUEFEEIE DNA i =R EEE /IR EREREZ R
HERITHEEE RS - oA R - [LRH2 80 E T RN MR 0 E R E B A
B SRERSSEA BRREBENE » 1996) - MERMEYE R AERBEE - EEARTS
BRI BT - DUIRER G - 2% 30 TR TEHIRE T TR - 50 XA T aHRaEsA
HETREIE > 60 RITEIPE - 70 REEZ2AE - 100 RHIAZTOUR - DAEHEEIE DNA Syt
R R SR R E AU RISt 30 RREHGHTIE » 1995) - HELHERIEY SRR 2NN
ARANE] - SRR LR EER CH B EE DNA it ZR SR IR EAR - B
TERIT R R SERETT R - T HRIE DNA RS TR B s A IR i -

-;‘-;I:-_‘:j.
ETONR =7 N

ARy 92-ER-HE-4.1.1-Y1 FHER S - HAEE/ MER I IR - FEHECH -

PR - 1988 « SEEREEY (2) - EAER - 54t - p68-100 -

BRFE - S8 BEE - ELE - BIRE - EF - TEF - BRI - =SB - $ERE - g3
R~ BEET - i L FREEMR - 1988 - R SNE DNA B EMAIRT - PEIEERE 211 16 -
JEE - 1986 - EHEE MHEEE - BELR - 5% - pl07-141 -

(RIAR - ZEME o 1987 - ISR EEHERE RN E S AT R 2 B - PEIE® 33 1 190-200 -
B AR  ZiEsg - EFRE - 1991 - SNE DNA 77 BR AR R - B85 18:49-54 -
TERE - RS - BT - HEL - ELIE - F0LE - 1982 - ANEE AR DNA BERERimE -
TLRREEERIZ 11 11820 ¢
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B¥50 - =R - 1996 - [JERTER BEEER H BRI S B HEE 85 - FRES 42(3) 1 289-301 -

EEIAN © 1990 - SHARETE ~ MLEARATR R D EEESR L S REREE TS A - @ EE AR EE
BIRF AR L3R « 233pp.

BiARE ~ EHRAE - 1995 - ERTEHEER IR EEEE 25 - FEES 41(4) © 309-324 -

BB - 1978 - R OE T FEEHEE TR - B B RSB RAE ELER L - p38 -

BEI#TEE - EISCH - B9 - 1991 » SNFE DNA BRE/NEE S FIHEHFBIHRTES - WERERE
i 25:359-364 -
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Capsule Development as Influenced by DNA Microinjection
after Pollination in Calanthe sieboldii Decne. Ex Reg.

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

Abstract

This study 1s to investigate the optimum time for DNA microinjection via pollen tube pathway
and effect of DNA microinjection on the capsule development at different duration after pollination
in . sieboldii Decne. The pollen was found germinated at 48 hours and fertilized at 60 days after
pollination. The percentage in capsule set was 100% in the treatment of DNA microinjection at 55
days after pollination, but the highest fresh weight which was 2.6g per capsule was shown in the
treatment microinjected at 60 days after pollination. These results indicated that the optimum time
for DNA microinjection via pollen tube pathway was at 55 days after pollination.

Key words: Calanthe sieboldii Decne., pollination, DNA microinjection, pollen tube pathway.



