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Table 1.
peastrum hybridum Hort. ‘Tainung No. 1’”.
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Effect of size of bulb used as the sources of explant on in vitro plantlet proliferation and growth in Hip-

Size diameter of bulb used as the source of explant ~ Culture No. of Bulb diameter of plantlet No. of

(mm) duration plantlets/explant (mm) leaves/plantlet
3 8 1.1+£03a 53+£0.8b 20+02a
6 8 1.3+02a 53+£0.6b 1.8+0.1a
9 8 1.2+02a 6.0+£04a 20+02a
3 12 1.3+04a 56+0.8b 24+0.7b
6 12 14+02a 6.1£0.7 ab 2.74+0.5ab
9 12 1.3+03a 69+1.1a 31£0.7a

“ Explants (one-quarter bulb) derived from in vitro plantlets with various diameter of bulbs (about 3, 6, and 9 mm) were cultured on
MS medium containing 3.0% sucrose, 0.2 mg L™ thidiazuron (TDZ) and 0.2 mg L' o-naphthalene acetic acid (NAA) for 8 and 12
wk of culture. Each treatment had four replicates, and four explants were used in each replicate. Leaf length shorter than 1 cm was

not recorded.

* Means (standard error of the means) in the same column within same data collection date followed by different letters are signifi-
cantly different at the 5% level by least significant difference (LSD) test.
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2. FERDREBUEIERINIIEIGEN G 1 9t AR VR -

Table 2. Effect of sucrose concentrations of medium with or without activated charcoal on in vitro plantlet growth
in Hippeastrum hybridum Hort. ‘Tainung No. 1",

Sucrose (%) Activated charcoal (g L") Bulb diameter of plantlet (mm)  No. of roots/plantlet No. of leaves/plantlet
1.5 0 55+£02¢ 33+£03¢ 20+0.1b
3.0 56+0.1c¢ 6.2+0.4 ab 20+0.1b
6.0 48+0.1de 25+02cd 1.6+0.1¢c
9.0 43+0.1¢ 22+02d 0.5+0.1d
1.5 2 52+03cd 52+13b 24+02a
3.0 63+05b 68+1.1a 2.1+0.2ab
6.0 7.1+09a 71+02a 1.8+£0.2 be
9.0 6.5+0.9 ab 58+1.0b 1.5+04c¢
Source F-test®

Sucrose :

Activated charcoal - -

Sucrose x Activated charcoal o - -

* In vitro bulb explants (about 2-4 mm in diameter) were cultured on MS medium containing 1 mg L 6-benzylaminopurine (BA)
and 0.1 mg L a-naphthalene acetic acid (NAA) with various sucrose concentrations and combined with or without activated char-
coal for 8 wk of culture. Each treatment had five replicates, and 3 explants were used in each replicate. Leaf length shorter than 1
cm was not recorded.

¥ Means (standard error of the means) in the same column followed by different letters are significantly different at the 5% level by
least significant difference (LSD) test.

* F-test of ANOVA. *, “and ™", are significant at 5%, 1% and 0.1% level, respectively.

3. FEMERUEMEROREH ST 68 1 9t e R zpE -

Table 3. Effect of sucrose and activated charcoal on bulb growth of in vitro plantlet in Hippeastrum hybridum Hort.
‘Tainung No. 1"

Bulb diameter of plantlet (mm)

Activated charcoal (g L™)

Sucrose (%) 0 0.5 1 2
1.5 42+0.1b B’ 42+0.1c B 47+05dA 4.6+03cAB
3.0 47+03a C 56+05b B 58+03¢cB 6.8+0.8bA
6.0 48+04a B 74+09a A 8.0+04aA 8.0+02aA
9.0 45+0.1abB 6.5+0.6abA 6.6+04bA 6.8+04bA
Source F-test®

Sucrose o

Activated charcoal

Sucrose x Activated charcoal

“ In vitro explants (about 3—5 mm in bulb diameter) were cultured on MS medium containing 1 mg L 6-benzylaminopurine (BA)
and 0.1 mg L™ g-naphthalene acetic acid (NAA) in combination with various concentrations of sucrose and activated charcoal (AC)
for 10 wk of culture. Each treatment had four replicates, and three explants were used in each replicate.

¥ Means (standard error of the mean) within the same column (in small letter) and within the same row (in capital letter) followed by
different letters are significantly different at the 5% level by least significant difference (LSD) test.

* F-test of ANOVA. ns, non-significant; *, " and ™", are significant at 5%, 1% and 0.1% level, respectively.

B o Hft o DL6.0% FEMERSHC 1.0 3 2.0 g L HAARBRENS - EREERRIEE
EMEREEE o BEE 10 wk R 2 AHISEEEE AT REE > REMEREE R 3.0-6.0% REEEE LN 1.5%
1.75 g 81 1.73 g Bl (32 4) - B19.0% pREE > MAE 0.5 g L SEME R IRMAET
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Table 4. Effect of sucrose and activated charcoal on fresh weight of in vitro plantlet in Hippeastrum hybridum Hort.

‘Tainung No. 1”*.

Fresh weight of plantlet (g)

Activated charcoal (g L)

Sucrose (%) 0 0.5 1 2
1.5 0.32+£0.05aC 0.62+0.08bB 0.74 +£0.05 c AB 0.75+0.13bA
3.0 0.35+£0.02aB 1.27+021aA 1.29+029bA 1.54+020aA
6.0 0.36£0.09aC 1.34+023aB 1.75+0.16 a A 1.73+0.15aA
9.0 0.22+£0.04bC 0.70+0.06 b B 0.88+0.17cA 0.75+0.05bA
Source F-test*

Sucrose o

Activated charcoal

Sucrose x Activated charcoal

* In vitro explants (about 3—5 mm in bulb diameter) were cultured on MS medium containing 1 mg L 6-benzylaminopurine (BA)
and 0.1 mg L™ a-naphthalene acetic acid (NAA) in combination with various concentrations of sucrose and activated charcoal (AC)
for 10 wk of culture. Each treatment had four replicates, and three explants were used in each replicate.

* Means (standard error of the mean) within the same column (in small letter) and within the same row (in capital letter) followed by
different letters are significantly different at theﬂS*% level by least significant difference (LSD) test.

* F-test of ANOVA. ns, non-significant; " and
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Table 5. Effect of sucrose and activated charcoal on root number of in vitro plantlet in Hippeastrum hybridum Hort.
‘Tainung No. 1”*.

No. of roots/plantlet

Activated charcoal (g L)

Sucrose (%) 0 0.5 1 2
1.5 1.8+£05bC 53+1.6bA 41+03cAB 3.1+1.0dBC
3.0 31+13aC 9.0+1.1aA 68+13bB 7.1+08bB
6.0 38+04aB 9.6+1.7aA 94+06aA 88+04aA
9.0 1.3£05bC 63+0.6bA 6.1+£0.7bAB 50+1.0cB
Source F-test*

Sucrose o

wxk

Activated charcoal

%

Sucrose x Activated charcoal

* In vitro explants (about 3—5 mm in bulb diameter) were cultured on MS medium containing 1 mg L 6-benzylaminopurine (BA)
and 0.1 mg L™ a-naphthalene acetic acid (NAA) in combination with various concentrations of sucrose and activated charcoal (AC)
for 10 wk of culture. Each treatment had four replicates, and three explants were used in each replicate.

* Means (standard error of the mean) within the same column (in small letter) and within the same row (in capital letter) followed by
different letters are significantly dlfferent at the 5% level by least significant difference (LSD) test.

* F-test of ANOVA. ns, non-significant; ", " and ™, are significant at 5%, 1% and 0.1% level, respectively.

6. FEREEUEVESEREH AL GR 1 9t R -
Table 6. Effect of sucrose and activated charcoal on leaf number of in vitro plantlet in Hippeastrum hybridum Hort.
‘Tainung No. 1”°.

No. of leaves/plantlet’

Activated charcoal (g L)

Sucrose (%) 0 0.5 1 2
1.5 23+02a A" 23+03aA 23+03abA 25+04a A
3.0 20+0.0abB 26+05aA 24+05a AB 23+0.2abAB
6.0 1.8+£02b B 24+05aA 25+0.1a A 25+04a A
9.0 0.7+£03c¢c B 1.6+£04bA 1.8+£03b A 1.9+£02b A
Source F-test”

Sucrose o

Activated charcoal

Sucrose x Activated charcoal

“ In vitro explants (about 3—5 mm in bulb diameter) were cultured on MS medium containing 1 mg L 6-benzylaminopurine (BA)
and 0.1 mg L™ a-naphthalene acetic acid (NAA) in combination with various concentrations of sucrose and activated charcoal (AC)
for 10 wk of culture. Each treatment had four replicates, and three explants were used in each replicate.

¥ Leaf length shorter than 1 cm was not recorded.

* Means (standard error of the mean) within the same column (in small letter) and within the same row (in capital letter) followed by
different letters are significantly different at the 5% level by least significant difference (LSD) test.

" F-test of ANOVA. ns, non-significant; *, " and ™", are significant at 5%, 1% and 0.1% level, respectively.
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L JETE TR 15k HREE RN A N E RS M R SRR 10 wk (R 2 ERIBY - DA
FEHRLY 3-5 mm Z 4RSS A 1.0 mg L FEHELHRENS (6-benzyl-aminopurine; BA) ~ 0.1 mg L™ 257,
[#% (a-naphthalene acetic acid; NAA) > G530 1.5 ~ 3.0 ~ 6.0 ~ 9.0% FEHEEE (A~B-~C-~D)#10-05-1.0~
2.0 g L' JEMERIERE (BURIAEI) 4HE2 MS B8 A B0 10 wk BEAHRS i 2 4 REISHRIEH - Bar =2
cm °

Fig. 1. The growth situation of Hippeastrum hybridum Hort. ‘Tainung No. 1’ plantlets while in vitro plantlets cul-
tured on the medium containing various concentrations of sucrose and activated carbon for 10 wk of culture. In vitro
plantlets with 3—5 mm bulb diameter were cultured on MS medium containing 1 mg L™ 6-benzylaminopurine (BA)
and 0.1 mg L o-naphthalene acetic acid (NAA) with additional various concentrations of 1.5, 3.0, 6.0, 9.0 g L™
sucrose (A, B, C, D) and 0, 0.5, 1.0, 2.0 g L™ activated charcoal (marked in picture) for 10 wk of culture. Bars = 2 cm.
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R GEER R SR L EES SRS
gREEL2ES > BYEERE EZHKR
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Effect of Explant Size, Sucrose and Activated Charcoal
on In Vitro Plantlet Proliferation and
Growth in Amaryllis

Uei-Chern Chen', Jhin-Yi Tsao', Tzu-Ying Wu’, and Chi-Ni Hsia>"

Abstract

Chen, U. C., J. Y. Tsao, T. Y. Wu, and C. N. Hsia. 2019. Effect of explant size, sucrose
and activated charcoal on in vitro plantlet proliferation and growth in amaryllis. J. Taiwan
Agric. Res. 68(2):137-147.

Factors of explant size, concentration of sucrose and activated charcoal in the culture medium
were investigated on in vitro growth of Hippeastrum hybridum Hort. ‘Tainung No. 1’ plantlet in this
study. One-quarter vertical cut bulb explants derived from 3, 6 and 9 mm diameters of bulb were
evaluated after 8 wk and 12 wk of culture. Proliferation rate of 1.1—1.3 plantlets per one-quarter bulb
explant was obtained after 8 wk of culture, and no significant difference was found among all treat-
ments. Furthermore, plantlets with larger bulb were obtained from explants derived from explants of
9 mm treatment. However, no significant difference on bulb diameter of 6 mm and 9 mm treatments
was found after extending culture time to 12 wk of culture. A factorial experiment using 1.5-9.0% su-
crose in combination with 0-2.0 g L™ activated charcoal was conducted using explants derived from
plantlets with 3—5 mm diameter of bulb. The better results were obtained from 6% sucrose in combi-
nation with 1.0-2.0 g L™ activated charcoal on increase of bulb diameter and fresh weight which were
8.0 mm bulb diameter and 1.73—1.75 g fresh weight per plantlet, respectively. It was also found that
growth of plantlets was inhibited in the medium containing 9.0% sucrose. In terms of the root number
of plantlet, the best results of 8.8-9.6 roots per plantlet were obtained from 6.0% sucrose in combina-
tion with 0.5-2.0 g L' activated charcoal, and higher than the other treatments. For the leaf number of
plantlet, no significant difference was found by using 1.5-6.0% sucrose in combination with 0.5-2.0
g L' activated charcoal. In summary, raising sucrose concentration from 1.5% to 6.0% would increase
bulb diameter, fresh weight and root number of plantlet, and adding proper concentration of activated
charcoal would has a synergistic effect with sucrose.

Key words: Hippeastrum hybridum Hort., One-quarter bulb, Masspropagation, Rooting, Synergistic
effect.
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