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Table 1. The imported amaryllis cut flower and market share from different country in Japan’s market.

2010 Wi % 2011 e % 2012 e %
I 551078 876  irfF 547583  90.1  ir i 148012 965
mE 77325 123 md 58427 96 o 3608 2.46
i 360 01 & 791 015 ed i 534 0.3
L 40 001 RBAGE 450 01 e qlpE 500 0.2

22 kA rundFrpe (7)Y R) EG PR
Table 2. The amaryllis’s price sold by Tokyo Daejeon market: Yen.
19 21 3% 4% 531 g1 7n  gn 9r 107 111 121

2015
Y 75 143 167 162 328 308 340
#cE 1,063 511 1,261 6,473 11,988 26,724 44,446
2016
H 306 195 202 135 102 152 181 138 186 282 305 335

¥ 34,459 18,307 12,339 8,657 3,570 249 437 1,973 5,395 10,715 30,905 44,769
2017

Hy 238 154 186 132 122 202 224 170 172 301 333 374

#mcE 15572 15,124 11,113 6,182 3,449 248 218 1,458 3,445 9,647 29,680 42,794
2018

Wy 225 250 212 161 137

#wE 11,842 9366 6,398 3,648 2,201

e LR L RS E O R R Rt LA ER T L EE S S
EHBEE » FHBE oo~ Nh T H B3 E EHs 3o Aoy o a i
BT RASAT 2 AR R B AL RS - LT RAELELF B R
ERES FEEFRER A 0 NETARE R G R HET E1 % ‘i***”?fﬂ"?* FH AT
REEGRL A T 5 LR AR -

MAT 1 BT 2 RAqR A2 i 0 % e Fw,}}i;,?:pgiﬂﬁgg»%i?ﬁrﬁigﬂ o £HPE 3
Ba g 2 AR AR R A g %;ﬁd FORECGE AR A R
BEREAE TR 2T R RIS Il%f'({i\‘iﬁ” FEACL e A B
IR AA L SRR T RS T AT R L -

P F BT S 2 T A AL SR T e BER T AR S
P T LA EPRFEE T > AR ST EIIRE o

PEER 3. 7 CH iR b e |

PPFC T - R AIFE AN T-I0 X BRI EERBEAE SARAE B A A
2@%3&@ R 3R TR HE RIS PR 34 A R E e R T
o FL o ETAREEA LU BTk LAV ARG R TR s 4 o

FIALA. - icd R R AL

PEE G TR R A TR S B T - TS RO RY  B Y p 8 TALASR
FMF o nd MRS LS Y mwﬁ%54ﬁﬂﬁ?%ﬁ%miﬁw§$°

BIBLS. 2 7o % & WA AL
9;‘%*“4’»35??\*7?:’#?"%&:‘@_%‘**?1‘21’2 PR ERUER Y ¥ AN A
;}ﬁ]%?‘vﬁ,—_ﬁ]:}%o?ij:;g?tﬂﬁ’*r?tg#g; BFE R FREFBRERTYAS o

66



WA E AT R

o8 i fo A8

SHU EEFMMEF AUE S UTARARAF =8

LABAHHLI10" ZELY > ZFEREFIESMAE H6 0 1t RAEATH -
BT AE  REER (35357 Ht) FEEEED 3CEE 6B o £ 911 0 7
010 " T REE LY R A o

B REDBABRARTHRE LA E 1 YBCHUT  FLVRAET R AT E -

IHE A F AR

PR AR SRR R TR R A Aret o R B R 2 4
LA £ 1% Eoes B LN TTAE TR ESNER R I FAIER T AT R E
4 A3 A (B{EsRFR70-100 =) @ & L4304 @20 &4 F 27 70040 o T B E AR R
%ii—fbf'_#*«i—p% PG R AR R R AN B2 A REETREEw (/2 3-15mm) feé v
FhpAEREREFRE VUL E B2 ARER TR ARG TAES o

ST TSI VI Sy

S =¥ Ek EeE 3R
B EBEAREY CAE B R A RBEY FAS S UABE  RF oL Ly
BETA G B A EEE L VABEE > 17 1.2%NaOCl i 4 15min tsie 7 % (R 1) -

WL A% 3 Tl SRBEL FHERRET2H 0 (A) 09 P2 SRBE - (B) >
“f“”“‘*fé wEA 2 & K gET 2 12 8% ~ (C) L4 w5 ~ (D) *”TSM\@H*L 1/4 8% ~ (E)
b RMFE B AN VA BRE - (F) A = 42 B E R - Bars=2cem e

Fig. 1. Explant obtained from field-grown bulb for establishment in vitro culture of Hippeastrum ‘Red
Lion’. Field-grown matured bulb (A), the half-bulb had been removed leaf, stem disc, tunic, and two
leaf scales (B), quarter-bulb (C), quarter-bulb with stem and basal scale (D, E), and stem explant (2
cmx1 cmx1 cm) inoculated in 125-mL Erlenmeyer flask (F). Bar = 2 cm.
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Table 3. The effect of Hippeastrum ‘Tainong No.1’ different shortening stems on the bulb disinfection
efficiency and formation of tissue culture seedlings.

Contamination Bulblets/explant Rooted bulblet

Explant position Roots/explant

(%) (%)
Upper part 3.3+1.92b 1.2+0.07a 57.3+£6.29a 40+£052a
Lower part 36.7+6.38a 1.2+0.10a 37.4+1043b 27+046b

F 4 FARBEETEHRGET TFE2Z R By NPT
Table 4. The effect of bulb’s cutting methods on the formation of the explant of Hippeastrum ‘Blossom

Peacock’.

Explant treatment Bulbm(gg/0 (;xplant Plantlzelzlscl;.e)xplant Root(sl,\/l?;:)lant Plant(llsltos./)bulb
4 wks

1/2 bulb 87.5+1250a 09+0.18a 43+035a 1.8+04b
1/4 bulb 56.3+11.95b 06+0.26a 19+0.48b 24+10a
8 wks

1/2 bulb 100 a 1.0+0.00a 5.1+050a 20+£0.0b
1/4 bulb 100 a 11+0.17a 3.1+043b 44+07a

# 5.BA £ TDZ $faideic T e ) VA BRE B3 BRE 2 B -
Table 5. The effect of BA and TDZ on the bulbs formation of Hippeastrum ‘Red Lion” 1/4 bulb.

BA TDZ NAA Bulblets/explant Roots/explant Bulblets/original bulb
———(mgLY)-——- (No.) (No.) (No.)
0.2 1.8+0.2b 9.3+0.8hc 72+08b
1 0.2 21+04ab 11604 a 84+16ab
2 0.2 22+03ab 9.1+04bc 88+12ab
4 0.2 21+03ab 74+08d 84+12ab
0.1 0.2 29+03a 10.4+0.2ab 116+12a
0.2 0.2 22+04ab 9.2+0.4bc 88+1.6ab
0.4 0.2 21+0.4ab 79+05cd 84+14ab
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Table 6. Effects of bulb size from the source of culture on the proliferation and growth of the seedlings of
Hippeastrum “Tainong No.1’

Explant derived bulb No. of Bulb diameter of No. of

size diameter (mm) plantlets plantlet (mm) Leaves per plantlet
8 wk after inoculated

3 1.1+03a’ 53+08b 20+0.2a

6 1.3+0.2a 53+06b 18+0.1a

o ... l2%02a 60+04a 20+02a

12 wk after inoculated

3 13+04a 56+08b 24+0.7b

6 14+£02a 6.1+0.7ab 27+05ab

9 13+03a 69+11a 31+0.7a

Bl 2 mpageic TR 15, 2k A [ BE2 st Heeyasd L2 03 nse g
% 3mm (Al1,Bl)~6mm (A2,B2) * 9mm (A3,B3) E w2 4B ivixiatl a3
% 3%E#-02mg L' TDZ 2 02mg L  NAA 2. MS 12 % & ¢ » & 8wk (A) £ 12wk (B) #
ey 2 a4 £ A - Bars=1lcm e

Fig. 2. Effect of explant derived from various size of bulbs on proliferation of in vitro Hippeastrum
‘Tainung No.1’ plantlets. Explants (one-quarter bulb) derived from in vitro plantlets with 3 mm
(A1, B1), 6 mm (A2, B2), 9 mm (A3, B3) bulb diameter were cultured on MS medium containing
3% sucrose, 0.2 mg L™ thidiazuro (TDZ) and 0.2 mg L™ a-naphthalene acetic acid (NAA) for 8 wks
(A) and 12 wks (B) of culture. Bars=1 cm.
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Table 7. The effect of different sucrose concentrations on the growth of Hippeastrum ‘Tainong No.l’

pyy 4 K2 g_g!

seedlings.
Sucrose Bulb Diameter Leaf Leaf length Leaf width Root
(%) (mm) number (cm) (mm) number
1.5 55+02a 20+0.1a 6.1+04a 36+0.1a 3.3+0.3¢c
3.0 56+0.1a 20+0.1a 59+04a 42+02a 6.2+04a
4.5 54+03a 16+0.1b 26+05b 36+03a 44+04D
6.0 48+0.1a 16+0.1b 1.8+0.3bc 2.7+0.2bc 25+0.2cd
7.5 41+02a 09+0.1hc 1.2+02c 21+02c 2.6+0.4cd
9.0 43+01a 05+£0.1d 1.3+0.1c 20+02c 22+0.2d

# 8. FE#E (Su) @bt (AC) kR H» s TSR 15, ey L2858
Table 8. The effects of sucrose (Su) and activated carbon (AC) concentrations on the growth of
Hippeastrum “Tainong No.1’ seedlings.

Su AC Bulb diameter Roots Fresh weight Leaves
(%) (gL™ (mm) number (mg) number
15 0 42+01e 18+05¢g 0.32+£0.05 gf 2.3+ 0.2 abc

0.5 42+01e 53+1.6cd 0.62 + 0.08 ef 2.3+ 0.3 abcd

1 47+05e 4.1+ 0.3 def 0.75 £ 0.05 ef 2.3+ 0.3 abcd
_________________ 2 . A4rs£03e  31#10f  075+013cd 25+04ab
3 0 47+03e 3.8+13ef 0.35+0.02¢g 2.0 £ 0.0 bcde

0.5 56+05e 9.0+11a 1.27+0.21d 26+05a

1 58+0.3d 6.8+1.3b 1.29+0.29d 2.4 +£0.5abc
o 2 68+08bc 71%08b  154%020bc 23%02abed
6 0 48+04e 3.1+04f 0.36 £ 0.09 g 1.8+0.2de

0.5 7.4+0.9ab 96+1.7a 1.34+0.23 cd 2.4+ 0.5abc

1 80x04a 94+06a 1.75+0.16 a 25+0.1ab
_________________ 2 . 8002a  88%04a  173:015ab  25:04ab
9 0 45+01e 13+05¢g 0.22+0.04 ¢ 0.7+0.3f

0.5 65+06¢C 6.3+ 0.6 bc 0.70 £ 0.06 ef 16+04e

1 6.6+04c 6.1+0.7 bc 0.88+0.17e 1.8+0.3de

2 6.8+ 0.4 bc 5.0 + 1.0 cde 0.75+ 0.05 ef 1.9+£0.2 cde
Su . -— - -
AC - - - -
Sux AC . - —_— g
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Fig. 3. The growth situation of in vitro rooted bulblets grow in green house condition for 2 wk (A), 2 Mo
(B), and 5 Mo (C ~ D) by using a mixed medium (Peat moss: Vermiculite: Perlite =2: 1: 1, v/v/v) of
H. ‘Red Lion’ (red label) and ‘Blossom Peacock’ (blue label) bulblets after cultured on MS basal
medium containing 3% sucrose, 1 mg L™ BA, 0.2 mg L™* NAA for 3 Mo of culture.
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Table 9. The effects of light treatment on the bulb growth with the double scales of Hippeastrum ‘Tainong
No.1” and Hippeastrum ‘Tainong No.2".

P sk * PRk
H 78 5 HE L H 78 5 RE L
SR 18 67.8/3% 12.8mm 30.2/5% 11.5mm
SR 25 56.0/3% 12.9mm 27.4/3% 11.9 mm
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Table 10. The effects of different cultivation on the bulb size with the double scales of Hippeastrum
“Tainong No.1".

9 " 16 p 11 » 19 p

A & Bz 14.33mm 14.96mm
o 14.98mm 26.59mm

B & 3 21.19mm 15.47mm
a R 15.88mm 30.05mm

11 @wE Y L3R 2 B E A FRITT B R R
Table 11. The effects of soil probiotics treated on the bulb’s growth.

10724 p 1n220p 225p 2r20np 174p

i 2 £EE g 254 33.6 42.2 110.8 147.7

s B 15 E & mm 23.0 26.6 30.5 315 32.0
B = A ¢ 61.9 74.6 80.4 155.3 173.2

2 /2 mm 40.5 48.5 49.5 63.0 66.9

%12, APk B2 ARERE RSB T A RE%
Table 12. The effects of open-field and net tunnel cultivation on the bulb growth with the Hippeastrum
‘Tainong No.1” and Hippeastrum ‘Jazz ’

7P6p 8% 7FP 9% 6P 10" 6 p 1179

B £E ¢ 325 37.9 53.3 57.2 89.2

s R 15 E & mm 35.9 39.5 43.7 45.9 51.7
it A ) 34.3 55.3 56.7 65.1 1113

E 42 mm 36.1 41.4 44.6 44.9 58.5

FAS A ¢ 101.2 99.8 103.9 122.0 154.3

B & E & mm 48.7 49.0 57.2 58.6 59.0
SEAE A Y 103.4 109.0 114.9 156.2 163.2

Z /2 mm 55.3 56.9 57.0 60.8 62.1
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The Innovation and Counseling of Amaryllis Industry in Taiwan

le Ting"", Uei-Chern Chen®, Keng-Chang Chuang®, and Ting- Fang Hsieh*

Abstract

The export cut flower of Amaryllis is an expected potential industry in Taiwan. The Taiwan
Agricultural Research Institute has developed the tissue culture and double scales culture technique.
These technique can mass produced healthy amaryllis bulb from the small bulblet (diameter: 3-15
mm) to large bulb (diameter: 24-28 cm), Combined with the cultivation of the tunnel net chamber, we
could produce a large number of healthy flowering bulbs for exporting cut flower industry demand. As
the establishment of "The Breeding and Cultivation Promotion Association of Taiwan Amaryllis"
came true, we could accelerate the integration of industrial forces, introduce the government's
research and developed technology and open the new generation of cut flowers.

Key words: Amaryllis industry, innovation, counseling, tissue culture, twin-scales.
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