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By 4 = ARENR R G R BRI OB A (BRSOt A BH S R BTk - fE Rk
HEOMERD - BRGERE (Z 0 1990) - BEfLH HARERES NETHHEEE - B2
B EAEENRBYE  BLEHS A T KRB - (HREF - H5 © B0k
FHIEM2%E - FNIRETRAE PR - MR EEE - SEEE L NERTEREAE
B TSR SR 2635 ( Hibono et al., 1978 ; Ichihashi and Yamashita, 1977 ; Miyoshi and Mii,
1988 ; Nagashima, 1982 ; 1983 ; 1984 ; 1985) - (HEZ DI HARETHE W EE - mH
AHIRETREBIEYIF - R EZFCHIRETR LA 53828 - BP0 & S 24 N -
T RAE 2% LU (=5 > 1996) -
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1992 ; BANZE » 1991 ; Arditti, 1967 ; Chung et al., 1985 ; Vacin and Went, 1949 ; Withner,
1974)  RLACER THREES & BRI tryptone BV INIBALT BUE T UGS E 8B InT 5
B RN W EREE > TN A BT &b E - (B KA S e EE (LR
Hu{E Rk T MRIBRES (B3 - 1991) « RNkl fgEa
B —TERT IR RIS R A RELZE T (N2 - 1986 ) - FEEVR ik B fE 1 (1% » 1986)
KESTER (2= 1989) T2 H RIFHURCR « BEE BN IIAR 7Kk = iR A S R 1%
MR RRRBE S FRE R (3 1990) - AGERR (R 1) BUREEERE
IR 7k B E VR nl R mfE T3 2R (B B R E R R -

R BT ES S E i B T T T 7 s » BB BRI peptone J tryptone ¥ H 2%
FEERERNER - W C. discolor ~ FEARENRE f H SR 7] Hyponex B MS B3 #& 5
IS0 peptone J% tryptone ] {EHERL BB AR ZVINAYEEEE »  (Ichihashi and Yamashita,
1977 ; Nagashima, 1982 ; 1983 ; 1984 ; 1985) - EFEETURINEZ/LEWY) tryptone %f
AR A R TR A2 2R (2L peptone £ (FE » 1990) - 4158 1 BURAG FAHR] -
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Table 1. Effect of medium composition on germination of Calanthe sieboldii .

B AR PR fiak]eess
MediumComposition Germination Browning
%
Banana 25 g L' 19.99 be * 0.53 be
Coconut 150ml L™ 39.14 a 220a
Potato 50 g L™ 3.28d 0d
Tryptone 2 g L™ 21.92b 0.10 cd
Peptone 2 g L™ 16.25 be 0.10 cd
NAA 1ppm 21.71b 0.98 b
Kinetin 1ppm 21.55bc 0.24 be
CK 14.11¢ 0.06 cd

AR EIL 3 g L LT 1 97+20 g L BEME2 g L VE MR +8 g L7 PESE, pHS.2 -

Basal medium : 3 g L™ Hyponex No. 1,20 g L' sucrose, 2 g L' charcoal, 8 g L agar,pH5.2.
2 [ETHE S FRHHEIE A LSD B MBS/ 5%k e BUR B -

“Mean with the same letter within columns are not significantly different by LSD at 5% level.
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Table 2. Effect of cultural density and organic additives on seedling growth of Calanthe

sieboldii.
PR BRI ° kSR Ea) T TRE kiR IR
Cultural density Organic Plant height  Leaf No. Leaf span Root No. Increase of plant
additives fresh weight
cm cm g
15 A 4.1ab? 45a 3.0ab 6.6a 0.670 ab
B 1.2 ef 1.7 def 1.0 ghi 1.7 fg 0.109 g
C 3.9 abc 3.8 abc 2.9 abc 6.1 ab 0.701 a
D 44a 4.0 ab 33a 5.7 ab 0.499 abc
E 2.2 cdef 3.2 abed 1.6 cdefghi 3.7 abcdefg  0.384 bedefg
,,,,,,,,,,,,,,,,,,,,,,,,,,, F__37abc_ 40ab  29abc  S5.0abed  0.523abc
20 A 3.3 abcd 3.8 abc 2.3 abcdefg 5.4 abc 0.520 abc
B 1.4 ef 2.3 cdef 1.2 fghi 2.1 efg 0.158 defg
C 2.9 abede 3.7 abc 2.4 abcdef 4.8 abede 0.555 abc
D 3.7 abc 3.7 abc 2.5 abcde 5.3 abc 0.462 abcd
E 1.7 def 2.4 bedef 0.9 hi 2.9 cdefg 0.259 cdefg
e F____2.6abcdef 32abed  1.7bedefghi 4.2 abedefg  0.333 cdefg
25 A 2.9 abcde 3.5 abc 2.1 abcdefg 4.4 abcdefg  0.385 bedefg
B 09f 1.5f 0.8 hi 15g 0.085¢g
C 3.5 abe 3.2 abed 2.7 abed 5.0 abed 0.510 abc
D 3.6 abc 4.0 ab 2.7 abed 4.9 abcde 0.450 abced
E 1.7 def 2.9 abcdef 1.2 efghi 3.1 cdefg 0.248 cdefg
e F__29abede  39ab 2.1 abedefg  S5.2abc 0.432 abede
30 A 2.4 bedef 3.2 abed 1.6 cdefghi 4.0 abcdefg  0.251 cdefg
B 1.2 ef 1.8 def 1.0 ghi 2.4 defg 0.119 efg
C 2.5 bedef 2.9 abcdef 1.9 bedefghi 4.5 abedef 0.427 abcdef
D 2.7 abcde 3.2abcd 1.9 bedefghi 4.4 abedefg  0.367 bedefg
E 09f 1.6 ef 0.6i 1.7 fg 0.113 fg
F 2.3 bedef 2.9 abcdef 1.6 cdefghi 3.4 bedefg 0.275 cdefg
Significance
Cultural Density (C) *k *x HoAk NS *ok
Media (M) skskok skskosk skkesk skksk skoksk
CxXM NS * NS NS NS NS

HAKSEIL 3 g L BT 1 5715 g L BERE+1 g LSRR +2.5 g L /K& PESE, pHS 2 ©
Basal medium : 3 g L' Hyponex no.1,15 g L™ sucrose, 1 g L™'charcoal, 2.5 g L' gelrite, pH5.2.
L ORRRRELRR Gy A3 g L EHE 157, B: 3 g L BB 258, C: S0 g L' B, D:SOg L FE§5%E, E: 2 g L AR L F: 2

gL' EA

% Organic additives of A:3 g L' Hyponex No.1, B: 3 g L' Hyponex No.2, C: 50 g L' Banana, D:50g L' Potato, E: 2 g

L'ltryptone, F:2¢g L' peptone.

YR RS T REAHE SRS LSD B IR AE 5%k e = R EEE -
¥ Mean with the same letter within columns are not significantly different by LSD at 5% level.
*ONS, R SRR A BEE AR P=0.05 EHEMER K P=0.01 B 2R -

NS, **, #** indicate non-significant or significant at P =<0.05 and 0.01, respectively
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Table 3. Effect of cultural density and organic additives on seedling browning of Calanthe

sieboldii.
R BRI * bR e bEER wBLER
Cultural density Organic additives  Brown plant No. Brown leaf No. Weight of brown leaf
g

15 A 0.14¢” 0.6a 0.040 a

B 0.66 abc 22a 0.123 a

C 0.26 efg 0.6a 0.062 a

D 0.17 fg 04a 0.019a

E 0.46 abcdefg 15a 0.129 a
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, F o O2efg 072 0080a
20 A 0.29 defg 0.7 a 0.058 a

B 0.60 abcd 15a 0.092 a

C 0.33 cdefg 09a 0.082 a

D 0.23 efg 03a 0.035a

E 0.53 abcde 48a 0.130 a
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, F o 049abedef  13a 01042
25 A 0.33 cdefg 1.0a 0.083 a

B 0.74a I.la 0.084 a

C 0.30 defg 05a 0.062 a

D 0.25 efg 0.6a 0.045 a

E 0.45 abcdefg 1.6a 0.164 a
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, F oo 03ldefg 122 00842
30 A 0.38 bedefg 13a 0.083 a

B 0.67ab 12a 0.092 a

C 0.40 bedefg 0.8a 0.107 a

D 0.41 bedefg I.1a 0.067 a

E 0.70 ab 1.7a 0.119 a

F 0.44 abcdefg 13a 0.073 a
Significance
Cultural Density (C) NS * NS NS
Media (M) oAk NS NS
CXM NS NS NS

HAREEEL 3 gL fEB 15k + 15 g L FERE + 1 g L' JEIER +2.5 g L /KSLEESE, pHS.2 -
Basal medium : 3 g L' Hyponex No.1,15 g L' sucrose, 1 g L™'charcoal, 2.5 g L™ gelrite, pH5.2.
CEBERINPIFZR 2 o

% Organic additives is the same as table 2.

Y BT RIHE E 2R S LSD B HIBRTE 5%k 7 NEEE

¥ Mean with the same letter within columns are not significantly different by LSD at 5% level.
NS, #*, Rk SRIFRORIGHBEE AR - P=0.05 BAE AR P<0.01 MEEEEER -
*NS, **, *** indicate non-significant or significant at P=<0.05 and 0.01, respectively
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Effects of Medium Composition and Cultural Density on
Seed Germination and Seedling Growth of
Calanthe sieboldii'

Shu-Jen Lee?, Fang-Shin Liao 2 and Shui-Ho Cheng 2

Abstract

To establish seedling propagation system, this research examined the influence of
medium composition and cultural density on seed germination and seedling growth of
Calanthe sieboldii Decne. The results of the germination rate showed seeds 110 days after
pollination cultured on basal medium 3 g L™' Hyponex No. 1, 20 g L sucrose, 2 g L™
activated carbon and 8 g L' agar was 14.1%. Six organic additives, except potatoes, could
enhance seed germination. The germination rate at 39.1%was highest supplied with 150 ml
L coconut milk. The growth vigor and fresh weight of seedlings growth on the medium
supplemented with Hyponex No.1, 15 g L™ sucrose, 1 g L activated carbon and 2.5 g L™
gelrite in the 15-30 plants / flask cultural density was higher than on Hyponex No.2 basal
medium, but decreased when the cultural density increased. In low cultural density, the
growth vigor of seedlings was not significantly improved by organic additives, except that
addition of banana increased fresh weight. In 20-30 plants / flask cultural density, addition
of banana or potato significantly improved seedling growth vigor and fresh weight of

seedlings.

Key words: Calanthe, embryo development, asymbiotic germination
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