PREE RN E S5 74 - 1-14, 2013 (1)

> > = €1 > o 1
RmFEFHEF BB IR
RN R KRR BRES?
m %

TRt R iAH I B K2 BIERG R - AR AC AR TR BB - W
A AN RS - AR R I B I R R R TR A T S R R - AR - R
B RIEMEE K > HR 9-15 DAP ( days after pollination ) ZE 535 E R » 2 15 DAP R
HEEAL > £ 26-30 DAP RACKFATE T TREL o HUANF 78 5 BifE MR 751 - 14 DAP
FFEZFEER 3% » 2 20 DAP BFFEEESRE 67% e © & f RN - ZELFR N R
RIHHET > 22 26 DAP IFEE R ME 10% o Ryt @AVl 320K » IUAE T (28 DAP)
Rttt > DI S E G R @R AR - B rliEE# R » HADL 1% K& B
VR R P HR P2 S 19.8% < HEEEELVR AN peptone 0.25 g L7 B th I 428 34 2
£ 26.2% o

SRR © KL~ RAGRAN ~ SRR

N2

A

e
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&~ MR - BB EE R (HA5F - 2001 5 {355 5 2010 5 4555 - 2000 ) - HafE
TSl B 22 s ZERF S0 R ~ R R B TR i SRt 2 ERRAE 2007 ARS8 IR R MiAEE)
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2010 ) T G587 (ANOVA) - FDIAR/NE G (least significant difference, LSD )
B LLa R P R S E A2 5 -

d



(4) PREEE RSk R se s s 74

4RI

— KR EERMPEBTRETES

KIisE R w2 BB K R - B2 (B 1B) - RIERRIIEE
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FHF R 8.94+0.40 mm » 7T 6.79+0.35 mm » HNERHYRET Ry FL H & - e BfiG A A
B [T EMEEIY - 9-15 DAP RS » 2 15 DAP K ([8 1D) - #iRE
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FERIR » 2010 5 FHSE > 1998) » ARk BUR K T34 R mm R R % 20
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B - A EERE OSSR - BEAEFPRK (8 3D) » BRREEERE
FOEMERIIR R E T G RHE A R TR H R &2 HIZF - (AR R ([
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Fig. 1. Development of G. elata capsule and seeds after pollination. (A) Artificial
pollination, (B) The capsule, (C) 9 DAP, (D) 15 DAP, (E)22 DAP, (F) 24 DAP.
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Fig. 2. The growth curve of the capsule length and width of G. elata after pollination.
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Fig. 3. Stereomicroscopic photographs of the seeds of G. elata in different asymbiotic germination
stages. (A) Obviously oval embryo in the seed; (B) The seeds with embryo expanded to
spindle form after absorbing water and formed the protocorm; (C)The protocorm produced

two apex; (D) (E) The protocorm forms lot of yellowish elongation tubers; (F) Immature
tubers grow in symbiosis with the fungus Armillaria mellea.
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Fig. 4. Influence of different days after pollination on seed germination of G. elata. Data
were scored at 4 months after cultured.
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HEGE L@ IfYE - @R SRR T3 2 R R N ARG &
(Arditti, 1967 ; Lee et al., 2005 )~ AR R G e I G\ S i B 3 R I pie
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R 10 ~ 20 } 30 733 5 LA 1% KRR 10 7 o #5ERAR 1R
FEEFRLL 1% R QRGSREHLT 19.8% k5 - R E R 10 /riEmHny 14.5% -
PG N G R 3 2 R R B » T AR e B AT 27 R 1.4% » BT e B AR Al
WHEFE E 3 R DI @RS R e 2 - AR LA 1 % R &R SR 10 7 pa
HEERIE T (EA - RG] A AL R el iy = R - fEmnliE e (Van
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3 1. M E R M R GRS K PE 2528 (28 DAP RZE ) 22
Table 1. Effect of dlfferent ultrasonic treatment and soaked in NaOCl solution on
germination percentage of G. elata mature seeds (28 DAP).

P R
treatment Germination percentage
%
HIR 1.4d
CK
ZWEE 10 195 14.5b
ultrasound for 10 min
HEE I E % 20 535 10.5¢
ultrasound for 20 min
HE W ER 30 78 7.5¢
ultrasound for 30 min
1% R&EMEE0 10 4558 19.8a

1% NaOCl for 10 min

y: Means within each column followed by the different letter(s) are significantly different
at P <0.05 by Fisher’s protected LSD test.
z: Data were scored at 4 months after cultured.
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* ARIAINE KIE TR R &

AEAER DL 24 DAP REFERE T J 28 DAP 23T IE KR - KT IE
BTSN 128 2 R BRfR - AR 2 B - 24 DAP M T-DUSR (CK) 5528
FLFELER 34.5% e - BLRAN 0.25 g L' 2 A 2R 25,1 % MR 2 2 - (HE B F R
MR 0.5 g L BEERR M7k B B 85 Ry B e (KAl T35 25 - RS 3%
HERRE - B8R 50 g L' DL RAIGHIHIFEF262F - 28 DAP FEFIRIN 025 g L' &
IR 3 43R 26.2% 155 » R 25 mL L R F7K 17.3% > 0.5 g L B 16.4% K
A 15.8% » BE R ATk B E HIRE & B R R IMINERZFR IS E
HEilhE 224 - EORKRE QBN —E > B MEEER » nlfRitsEEH
EHEE IR - AR B - B4R (Arditt, 1967) - —fEYIE T EEEE B
B FEFRHCEAKAERESR (proteolytic enzyme ) Bl HFgHH (protease ) i3 H'E /K
R EE N - TREtE B B AR - MBRHE THIRYL - BRI EFHEIMNA
I I E B R (RER TR AR - EeE (% 0 1995) -~ BRTEE (%
12 1991) ~ SR MRTERS (ARAIEE - 2008 ) e SRFEARZER (FRFIEE - 2009 ) 770 0.5-1
g L' EAA SRS ETHER o (ERIRINY R &I S5 2 B8
B TR HK VBN R M2 (SBA02 > 1991) -

o AR A o+ RV T2 2 R G FER R ML - I EERETEEI Sy 20 DAP
RAEREERE T HI DL 1% &R NREEH 10 S iRER TR BEERIIEDR
0.25 g L thAl#gm K T35 K -
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5 2. TESE ARSI TR (28 DAP) B3 (24 DAP) BT #HR s HE
Table 2. Influence of different medium composition on germination percentage of G. elata
seeds at 28 DAP and 24 DAP.

FEEEL R 423 * Germination percentage
Medium composition 28 DAP 24 DAP
% %
Fagitst 15.8b” 34.5a
CK
MFF-7k 25 mL L™ 17.3b 16.4bc
coconut water
MFF-7k 50 mL L™ 13.9bc 7.1cde
coconut water
AFF7k 100 mL L 10.4c 2.3e
coconut water
EEF025g L 26.2a 25.1ab
peptone
EEH05gL! 16.4b 14.7¢
peptone
EEF1gL! 13.3bc 12.5¢d
peptone
EHE 25 gL! 3.2d 3.0de
mashed potato
B ER 50 gL 0e of
mashed potato
FE#E R 100 gL Oe of

mashed potato

x: Base medium: 1/2 MS + sucrose 30 g L™ + agar 7 g L', pH 5.5.

y: Means within each column followed by the different letter(s) are significantly different
at P <0.05 by Fisher’s protected LSD test.

z: Data were scored at 4 months after cultured.
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Studies on Seed Development and in vitro Germination of
Gastrodia elata’

Chih-Hsin Yeh?, Bo-Lung Chen?, Hui-Ju Lin *, and Fang-Shin Liao

Abstract

The objectives of this study were to investigate the growth of capsules and
morphology of seeds, and the effects of capsule maturity and medium treatment on in vitro
seed germination in Gastrodia elata. The results were summarized as follows. The capsules
of G. elata rapidly increased in size after pollination, and reached the definite size on 15
DAP (days after pollination). The capsules opened and the seeds matured during 26-30
DAP. By using different maturing stages of capsules, the initial stage to germinate was
collected and sowed on 14 DAP, while those collected and sowed on 20 DAP had the
highest germination percentage (67%). The germination percentage decreased rapidly when
the capsule began to ripen, till those collected and sowed on 26 DAP had the lower
germination percentage (10%). The seeds harvested on 28 DAP, shook with ultrasound or
soaked in NaOCl solution could increase germination percentage. Seeds soaked in 1%
NaOCl solution for 10 minutes could enhance germination percentage up to 19.8%. The
medium supplemented with 0.25 g L™ peptone had the best germination percentage

(26.2%) as compared with other treatments.

Key words: Gastrodia elata , asymbiotic seed germination , capsule maturity
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