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Table 1. List of single and double flower varieties and code of amaryllis for test.

i e o €IS
k3 v [k L
#12 Nagano TSS1 Pink Pearl
#19 Pamela #31 Jewel
#26 Papillio Butterfly #39 Exotic Peacock
#65 Apple Blossom #52 Unique
#75 Royal Velvet #144 Blossom Peacock
#85 Candy Floss #146 Dancing Queen
#95 Panatella #148 Red Charm
#104 Summer Time #158 Promise
#105 Sun Dance #205 Als Fantasy
#117 Silver Red #206 Double Delicious
#121 Pink Wonder #211 Double Dream
#124 White Striped #212 Ice Queen
#139 Amalfi #215 Diva
#161 Vera #217 Marilyn
#199 Tempration
#207 Apricot Parfait
#210 Adele
#213 Lagoon
#214 Queen of the Night
#216 Naranja
Wl 7 ket B mgfis 8L R R W2 7 iy mafiz TELRR
Fig. 1. Comparisons of scape length on different Fig. 2. Comparisons of scape length on different
single-flower varieties of amaryllis. double-flower varieties of amaryllis.
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Fig. 3. Comparisons of scape length of single- Fig. 4. Comparisons of scape length of double-

flower on “#75’, ‘#105” and ‘#199” amaryllis flower varieties on “TSS1’, ‘#4148’ and ‘#211’

grown in open field and net-house. amaryllis grown in open field and net-house.

Bl 5. #3ei- H " 5-f#75 ~ #105 % #199 &7 B 6. ¥ eic £ M5-48 TSSL ~ #148 2 #211 .7
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128 i

Fig. 5. Comparisons of scape length of single- Fig. 6. Comparisons of scape length of double-
flower on ‘#75, ‘#105° and ‘#199’ flower on ‘TSS1’, ‘#148’ and ‘#211°
amaryllis grown in different shaded amaryllis grown in different shaded
net-house. net-house.
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Table 2. Comparisons of flower characteristics on ‘#75’, ‘#105” and #‘199° varieties of single-flower

amaryllis.
R f-FEEm)  =FHE(Cem) =z E(em) ) Ak #(n) Ao foE(em) 7T #(n)
#75 8.3a’ 4.3a 45.0b 3.0a 14.3c 1.0a
#105 8.0a 3.0b 44.0b 3.0a 18.3a 2.0a
#199 9.0a 3.7a 54.7a 3.7a 16.0b 2.0a
LSD ns’ * *x ns ol ns

FLTEE P Ror 4R F 4 K 5 5% k3T X Fisher’s protected LSD |5 £ B F £ £ o
Yo Ftest e RIBE F 1 ons A B AEF S FR A 05% K ET L 01% K ET S LSD RlREREF LR o

3. PRI E PR fE 148 ~ #211 2 TSSL*7 =4 7 i
Table 3. Comparisons of flower characteristics on ‘#148’, ‘#211° and ‘TSS1’ varieties of double-flower

amaryllis.
Rt CIEAY TEE(em) fER(CEm)  FEE@CEmM) ] FEaA#ON) B FiE(em) 4L #c(n)
#148 6.7a" 4.3a 46.0a 3.7b 15.0a 2.0a
#211 7.3a 4.0a 52.0a 5.0a 11.0b 2.0a
TSS1 7.7a 4.0a 48.0a 4.0a 16.7a 2.3a
LSD ns’ ns ns okl * ns

PR ETHE I RTAPEF A F 5 5% KT i Fisher’s protected LSD 1% A F L & -
Y 1 Fetest M RIATEN ons (S A 7 BTE 5 A 05% KT %k 4 019k T 47 LSD RISk F LB o
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Fig. 7. The different harvested stage of maturity on scapes of “TSS1’ amaryllis.
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Fig. 8. Comparisons of vase life on different harvested stage of “TSS1” amaryllis.
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FEEABREEI DL - BEGRERS "F.‘ E e A Ee EHRAERE AT A R R A’ 3
BFETHE (A5 & 7)) FANCREAFHAIL  FUAFZ AL ATE2L %R L3 5 0 &
EMFLE > LFUBREAEHIL F Ak MALIBRE b (F D) BFRIEPF L) T2 TN
TP HEA TR IR EEFALL (A6 A8 U REFALTEETHENFL-
FIERE S g e iEr A @B R L e R ER A FRA LSS s
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Table 4. Effect of different varieties and pretreatment on vase life after storage of amaryllis.

, Ist = 2nd 1= 3rd 1= 4th 1= ERIFTIR S &
i A2 gaye) (days) (Gays) Gy e

A 4.0b* 4.0b 2.7f 1.7f 3.0d
Melto Bello B 3.7b 3.0b 2.7f 1.3f 2.7de
_______________________ ¢c._..8m 30 40 37 683

A 4.3b 4.3b 4.0e 3.0e 4.0d
Charisma B 3.7b 3.3b 3.3ef 2.3ef 4.3cd

C 5.0b 5.3b 7.0b 5.0d 8.0a

A 4.3b 6.3a 6.3c 5.0d 5.0c
Queen Silvia B 4.0b 3.0b 4.3de 2.0f 4.3cd
_______________________ C__ 43 63 802 80a 93

A 3.3bc 5.0b 5.0d 7.0b 6.3b
Sweet Nymph B 3.0c 3.3b 3.3ef 6.0c 4.0d

C 5.3ab 6.3a 6.0c 6.0c 8.3a

A 4.7b 4.7b 5.0d 5.0d 4.7c
Mega Star B 3.0b 3.0b 4.7d 5.0d 3.3d
_______________________ C_...57 60 70b 70 872
LSD **xY ** ** ** **

PR L TE R e R 34 K & 5% kT i Fisher's protected LSD Rl i B F £ B -
Yol Ftest e RIBEH1E o ns & A BEE J *N & 05% KET cRFE L 01% K E T LSD RIREHFLE o

% 5, L0 H P#@m* 'vqi‘fﬁv;h’ TR E 2 B —33
Table 5. Effect of different pretreatment after storage on vase life of L.O.’amaryllis.

. 1 2" 1= 31 AN FRER 4

HEEAFE TR (gays) (days) (days) Gy

A 4.3b* 4.3ab 7.0a 8.0a 6.7b

A REE (CK) B 3.7c 3.3b 6.0a 6.7a 4.3c

_______________________ C__ 50a 5% 702 80a 1002

A 5.3a 5.3a 5.3ab 5.0b 6.3b
5C HiE 7 X B 4.3b 5.0a 4.0b 5.0b 4.0c

C 5.0a 5.7a 6.3a 5.0b 9.3a

A 4.7ab 4.0b 5.0b 5.0b 5.7b
8C HET X B 3.7¢ 4.3ab 4.0b 3.7b 3.0c
_______________________ C s0a  a0b 53 53 8%
LSD *Y * * % *

PR ETHE I RTAPE F A F 5 5% KT i Fisher’s protected LSD 1% EA F L & -
Y r2 Ftest ¥ RIBEF 1L ons (A& A AEF S XA 05% KET SRR L 01% KBTS LSD RIKERFLE
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Table 6. Effect of different pretreatment after storage on flower diameter of L.O.” amaryllis.

o 1st ?: 2nd ?: Srd ?: 4th T:
WEEAFRE T (cm) (cm) (cm) (cm)
A 13.3a° 13.7a 14.0a 14.3a
A tEiF (CK) B 14.2a 13.8a 14.5a 14.5a
C 14.0a 14.2a 14.2a 14.5a
______________ A 133  137a  127a  140a
BCHrEET = B 14.0a 13.0a 12.8a 13.2a
______________________ C_ 130 s 137 2%
A 13.0a 13.3a 13.2a 12.3a
8CrEE 7 = B 12.8a 13.0a 13.2a 13.7a
C 13.0a 13.0a 12.8a 12.7a
Lso ' ns ns ns

‘EfpL TE AR TR % % 5%k 8 17 Fisher’s protected LSD % EA ¥ £ & -
Yiu F-test e ip|BE F o ons (A A BEF S %N A 05% kBT R L 01% KBTS LSD Pl E LR o

A 7. PFECRLE 758 2 i TR A A B
Table 7.Effect of different pretreatment after storage on vase life of ‘R.L.’amaryllis.

, , 1t 2 = 3 4t s AR AL
WERE THAR gy (days) (days) s e
A 5.7a’ 5.7a 5.0a 5.0a 9.8ab
A t£iF (CK) B 5.3a 5.0a 5.0a 6.0a 5.3c
C 6.3a 6.3a 5.7a 5.7a 12.4a
A 5.0a 5.7a 6.3a 5.0a 9.0ab
BCréE 7 = B 4.3a 5.0a 4.0b 5.0a 4.9c
______________________ C__ 5% 58 5% 50 1%
A 5.0a 4.0b 5.0a 5.3a 8.6b
8ChEE 7 % B 3.7b 4.3b 4.0b 3.7b 3.9¢c
______________________ C__ 478 40 50a 50 98b
LSD * * * * *

fEi L Ti0E bR 4p R T4 5 5%k T g Fisher's protected LSD il i B F £ B -
Yot Fotest e RIBTFAL NS 1A A BEF S F 4 08% KT SRR L 0.0% kT LSD RIAKEAFLE -

# 8. PE-'RLSEE 77 o 58 TR 2 TR AILHT - & IS B
Table 8. Effect of different pretreatment after storage on flower diameter of ‘R.L.” amaryllis.
nd s+ rd s th =
e T S S
A 14.3a° 13.8a 15.6a 14.6a
ReiF (CK) B 15.0a 17.1a 14.6a 16.8a
Cc 148 153 = 146a = 153a
A 157a  174a 1572 1492
BCHREE T % B 16.3a 16.6a 16.3a 17.3a
LG 143  156a 140 146a
A 15.0a 13.5a 15.8a 15.1a
8CrEE 7 = B 15.6a 16.4a 14.0a 15.3a
... c . 149 = 138a = 138a = 156a
Lso " n  ns  ns s

TEAPLTEEaipRgR % & 5%k % T i Fisher’s protected LSD | % i %pag iB o
Vi1 Fetest H I BTF AL o ns 4 3 BT A £ 05U kT FRE L 0.1% K T 45 LSD PSR FLE ¢
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AR AT ABERZ ZFL > FHA e oY E Loy 2 A AMERF S L 8-HQS (8-Hydroxy
quinolne sulfate) 200ppm ~ #¥ i 42(Silver Nitrate) 50ppm % 5%#% > 7 4R 7 b -5 fA %8 (73§ § 4
¥ (R 1995) -
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R Nl ey R - o S N PPLFCEIR K F 2 2 N N s BT Y
] % K B S RFEIREF R4 1000mg - LT Ea Y 10 A4 B ORHEESE S IAES 0 B
8%{PE4FV*$T" 485 (£ 240 mm - %170mm)’ A 1%/4@&;% KT R >RE
ENRIAMPpRP EFR G I ENDBC2 R TERFAREK > F LA 1E4 0 5 &
SO0FEHEFREK GBS B P BIEEAE > BAFRZ B E ﬂﬁ
| BEIRTEE R o gk d L 947 o6 BEPELAE R ) B E AR 243010 B K
FHEZR L@ THEE 07159 P A EEFHAR > H Y 210 ARG A;t 9
ORI R s 3015k~ BT E R L 14 g B A#121 0 AR wmp el 27.3 3%
IR T IEE £ 5 1190 ¥ ch#207 ~ #105 % #199 2 F ] @k A BIS A AZE 10 3% 0 A w5
2478 ~ 97 E 673k 0 | BTRTIHE R AN L 079 ~11 g% 10 g0 AR SgEmRA b
B g%, A H 07T B AT EMR > B BT AT D3k Bk T aE
Ex 23 1lgmt o ANEEREA g o & 10 B% KT 06 BEFRSAE R SR
B 434037 EFRFHAR BRI HEE 4130 06-250 FHREEFHLLE - H Y
vTSS1 AR id » Frh | Bisk T oudcs 4033k - | Bk TIE E 4 259 5 H = L #146 %
#205’35#'}@#1#@’*&9 Bl % 321%k2 288%k ] mkTmE R S 129 % 149 @ #206 2

#211 & 544 iﬁ‘;p l«-— J,@&Tﬂ:—li’lﬁ‘i;imﬁ’{y}_’ '1%%”‘?55@1&11“ ?glli%}]ﬁ f;é_
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mRARFET Lré.?l @ ke TSSL * BRgET R AR v G BT B R R o TR
RES5X 6B PRV R 403 B2 ] 85k o RIST L B AL RIS T > FREA 2 LR
® A BRI F 2T S (Yeand Shi, 2008) 0 ti 2 His BE Y RRS B FATS AR S
2 fark A2 A (Chakrabarty et al., 2007) » #84ef=*» 7% = 2 3 *» 2|72 (notching) ~ 4 &4 ;2

#
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MEEEERAETRE EE PSR PR FEBY R FE TR VERE LR

‘Adele’ % & #5748 TSSl’zﬁfﬁéI#ﬂ R AR Bk IR R AT i 40 %
Mool R TeE g viE 259 BRAV) BT ARSI SV RE b FERSALR
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FRE kLR EELR EHESFSAE LSS B N R RS AL 0 “TSS1-Pink
Pearl’ 5 & #7554 B 9P ) TR O B @BATE TRE Y B o d 1T £ M2 TR 15
BB R g A E 2 FE o JEIFL TR R KB 2025 ALV G BIEE B
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Table 9. Comparisons of different single-flower varieties on twin-scale propagation of amaryllis.

) TR EFCyN Y BT
(9 (n) )

#210 304.7+32.5 30.1a° l.4a

#207 418.2+20.7 2.4b 0.7a

#216 316.9+47.1 22.0a 1.5a

#121 304.7+32.5 27.3a 1.1a

#105 316.8+43.8 9.7b 1.1a

#199 350.5+29.1 6.7b 1.0a

LSD 8.2 0.9™

PEPLIoE R TR E G 5% }\—%" ‘& Fisher’s protected LSD Bl 35 ¥ £ & o

Yt Ftest BRI FHL s K 4 7 BEF €18 4 05U KT <k £ 019 KT 15 LSD RIREMFLE -

X EIkE TG 25-30 a4

%10, 7 Pinei- E R O R R
Table 10. Comparisons of different double-flower varieties on twin-scale propagation of amaryllis.

oy 8 AR E T 35| @k % e | R T IeE
(9) (n) (9)

#146 343.1+43.3 32.1b% 1.2bc
#206 356.7+59.3 9.2d 0.9¢

#211 317.34+57.4 4.3¢ 0.6¢

#205 374.8+37.3 28.8b 1.4b
#148* 448.2+75.4 15.8¢ 1.8b
TSS1 359.1+41.3 40.3a 2.5a

LSD 48" 0.6**

PR ETHE I RTAPE F A F 5 5% KT i Fisher’s protected LSD 1% A F L & -
Yyl Ftest HRIBE F 12 o ns i & A AEF 5 F & 05% KET Rk L 01% kK ET 5 LSD RISk EEF LR o
X #148 #E3% % /= 5 30-35cm 0 H 48548 5 25-30cm

Qb A A Y FUH B 2B

el TSSL R iEBRMAL A WS E P T B AN B EER R

éi“%% o # TSSY MIRAPE R A8 22 X ALY 223mm o IRENE i R ) I3

< F]J"F R ’lﬂ'f'@‘*’ PR EF AT g F VY ETEEEY 23 em T
L, R p 2 1mm oo BT AN 12 E0 B 2B@ME A S - A Fa
Mgrr £ RS 15 cmo> #4307 100 mL 32 & A2 Wi-¥giE 73 % - 1 MS (Murashige and
Skoog, 1962) » A % & 0 S HESF A LD AL NAA 2 BAS 222440 &
fE LR TR ﬁ{%kEJ»3Ogllf¢4v7gdimm’pH€$i 5.7+0.01 o ¥ Briheic i€
E15em M TR E L RREME S F BpRAERH AL L SRF kTR 3 K0
THEDL TR R ZRE Y A &7 10mL BAAZFEERERL
MMS FRAABRERA FFEESF L EDEH L NAA 2 BA L Afale b E% 0 RBER G
30 g-l'l T A 791" agar>pH # 3 57 +0.01 - .fsé-‘ac%@*” % ¥ 7E 82 NOBO 2 ed® e 3h

Fo R A ViR BRI 0nkRE > 1 N2T2 AR sck B L (£ 11) - w | * By 5
ESRIR R ﬁ B 0 AT 50% 0 FltE & UG R ‘wa;_l“i“fs ’ ﬁéfﬁ/ﬂ*ﬁfw,a
Fruljig o ¥obr ~?:$Estﬁ#%f'<am EEE A AP B% 27 NAB6 2 4 £ &8
W2 RE A T HABIERE ) TG 24 B 3AE RSV E 64.49% 0 1 N2B2 a2
BE A T HERAERFRAL > W337% (£ 12 R AT LI R R P AR EH
ERRITHFAF YR 0 AN PRI AENRI EF R R E R -
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(31 7 B 5 3R R AT I TE B AL Ak R

EPppeie TSSL Az % f2 5 10-15 24 2 15-20 =4 0 77 B 1R E % 3t R
o A NBREN BRI FERY R L BERZEFLEREREZZ 0 PR AR AT
AP EFRRZEAITAA > BEHRKT M CRD R F a2 i 34 0 & £4F 5 10 fask > fAskfE
R LAY CEEEER AEYPFLEEFLTAE  FhbeFARyEeLE R -
SFEMT AT BEEZ R fAEL Refe TSST A Rz £ 8 A M d 0 10-15cm
¥E2 s CTSSL SfAfEf A ZERE R F A Y L TI05 124cm - A ¥ LT e
5197cm; e £ § Ti05 3729 At £ £ L5 5 12439 (R 9 B 10); ¥ ¢h 15-20 cm
BTz apeis ‘TSSD Sfafitec 2 LRz Aiew ¥ LTS5 17.2em -~ fiis ¥ LT 5%
208cm e g TI05 8619 fAteis £ € T35 14349 (R 11 W 12)- d e3p 4 A8 5
$i4 AEFBIREF IR T RERE R T AL > FH A5 0 F B 30-50% (F 0 2002) 0 E A B
BEFErd A4 LR fIF B FHIeRE > R ERDEEF Y > T
BETPASSTERTANLAZ P RSER T - PORREASOFELIETNAHAS
P ey A EETED{ B OTIE (4 2006) 1k A IRARIES 2 R B A E R
FEEAERRED v Eet e BE X £ 0 AR PRI (3 foF 0 2009) o

S

#pei (Hippeastrum) 2% st & b2 o B 248975 50-85 60 mfdz kikqA
B (Read, 2004)c d **3peif R g » FI A T NF 5 A B TSR 08 2 BT iwﬁo
ERBE ENEL S 0 S Wb fAk s KT 2 MGl A P AR AT
- AR AT AL M BEARER S  GENGE AL Ay TLE %éﬁ
4e#199 ~ #75 ~ #105 ~ #211 ~ #148 22 TSS1 % » % Br 57 H2 § &5 o T et H?*‘ﬁ

7?4‘"% lﬁ?«ﬁ ‘Ef"lq ’ ﬂi‘éﬁﬁ*’dﬁi‘—f"i" 2. “iﬁirr'%ﬁ' ’ ')Lkr-/%*/\?» S e A ',J-‘%l’— ;¥ ks

% 11 % 4 £ 3 &R aibeis TSSL sk o 7 7 A H2 B8
Table 11. Effect of different PGR treatment on buds induce of twin-scale of ‘“TSS1” amaryllis

=% 3 > 3 & 4R - > e IO, K
R L N D T i AT )
NOBO 27 25 93 37 14106 38.0a 67a
N1B1 19 10 53 19 2.0£0.4a 29.6a 60a
N2B2 18 14 78 20 15+0.7a 328a 60a
N1T1 18 8 44 10 1.5+05a 18.9b 50a
N2T2 20 8 40 11 1.3+0.3a 15.1b 50a

Z Mean + standard error. Mean within a column (in small letter) followed by the same letter(s) are not
significantly different at 5% level by Fisher's protected LSD test.

#12. % 2 £ & B R $e- TSS1 2 sk 7 M H2 B
Table 12. Effect of different PGR treatment on buds induce of bulb of ‘TSS1’ amaryllis

T P P ~' > A sz ke
PGR ot ¥ “’ﬁ(if f’ ?% 2y ) ;(%A; i ’ (32 )3
N2B2 10 5 50 11 2.4 +1.1p° 33.7b 0a
N2B4 10 6 60 19 3.0+0.8b 51.1a 0a
N4B4 10 6 60 21 3.50.6b 59.6a 0a
N4B6 10 4 40 24 5.7+1.2a 64.4a 0a

? Mean =* standard error. Mean within a column (in small letter) followed by the same letter(s) are not
significantly different at 5% level by Fisher's protected LSD test.
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Fig. 9. Comparisons of different grown facilities of
10-15cm circumference on bulb
circumference of amaryllis.
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Fig. 11. Comparisons of different grown facilities
of 15-20cm circumference on bulb
circumference of amaryllis.
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Fig. 10. Comparisons of different grown facilities
of 10-15cm circumference on bulb weight

of amaryllis.
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Fig. 12. Comparisons of different grown facilities
of 15-20cm circumference on bulb weight
of amaryllis.
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Establishment of Cut flower and Bulb Propagation Techniques System
in Facilities of Amaryllis

Ming-Chung Liu®", Chih-Hao An?

Abstract

34 commercial amaryllis varieties were collected and cultivated to evaluate as cut flower. The
result showed that varieties of single-flowers including #199, #75, #105 and varieties of
double-flowers like #211 ~ #148 as well as TSS1 are suitable for cut flowers. These six cultivars of
amaryllis were cultivated in shaded net-house with rainproof facility. The scape lengths of amaryllis
grown in shaded-net house with rainproof facility were longer than those grown in open-field and
rainproof net-house without shaded-net. Among all, cultivars #199 and #211 were better than others.
Maturity of scapes of TSS1 was separated into 3 stages. Cut flowers of TSS1 of different stages were
harvested and used to evaluate the vase life. The result showed that the vase life was longer when cut
flowers were harvested at stage 2. Regardless of any amaryllis variety, the cut flowers pretreated with
preservative solution for 30 minutes could improve the vase life after storage. Comparing the vase life
of different varieties, ‘Queen Silvia’ was the better one with a longer vase life, lasting up to 9.3 days,
followed by ‘Mega Star’ which vase life was 8.7 days. The vase life of amaryllis ‘LO’ after 7 days of
storage was similar to the control group if pre-treated with preservative C which showed that quality
of the cut flowers can be maintained. Comparing twin-scale multiplication in six varieties of
single-flower and six varieties of double-flower, the results showed that multiplication were different
depended on varieties. #210 was better in the six single-flower varieties, which have 30.1
multiplication bulbs and the average weight of bulbs was 1.4g. While ‘“TSS1’ was the best in six
double cultivars with 40.3 multiplication bulbs and the average weight of  bulbs was 2.5g. As to
propagation test by tissue culture, explants cultivated in NOBO treatment showed the best induction
rate, total number of shoots and proliferation rate while those in N2T2 treatment were the worst.When
using the pedicels as explants, different PGR treatments were compared and the result showed that
total number of regenerated buds and multiplication rate were the best when treated with N4B6.
Comparing the effects of different environments on growing of bulblets ‘“TSS1’, those raised in the
unshaded net-house performed better in circumference and weight.

Additional index words: amaryllis, cut flower, bulb propagation.

' Associate Researcher and chief (corresponding author, E-mail: tzong@tss.gov.tw), Assistant Researcher,
Taiwan Seed Improvement and Propagation Station, COA, Taiwan, ROC.
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Additional index words: Amaryllis industry, innovation, counseling, tissue culture, twin-scales

® £

RPEF R TR BTHRAE > LB EFBEES A AATA R o L ER%
%P%m%ﬁﬁ%%%1%ﬁ¥ﬁ%ﬁ if“*ﬁx Pt 4 AR EAsE LT (E/23-15
mm) fbe FRARRERFEB TULEARIAEER L REGMCTAET R
PAr 2 AR T ALY CRBRET s (b ERAES R Er K

R 48 $oiieis £ 0 B ECIAHeTE oh o T AR 5 o
woF
B B F B BT E 4 —3 45 (Hippeastrum hybridum) £_% 4L jEehS |
F 5060 BERAFANA T D H - FAT T A T - RAEAALG A RAT P +u£3;
2% 27 (Andes) LiP% P Mo LU A T A LT RETERELL FORAT o g FNE R
27 (Andes) JLif% T A et H 2 TR T RE 0 B }i—y"“i" BATF g f B LIRS 5 A D
F & {F”’ b aFF & FILERE Y g R F F R TG B S B ehg 1 o
sk A B F A I o ¥ - fBE 7T (A belladonna) &gt b AR L AP0 0 B R
A rs"a F'“J& 3% (Cape Province) ¥ - 4 48 (native variety) > ¥ % TR i~ (% Lt pr
Wﬂ}9) IR SR - iy lﬁ,}@r /%mm_n" ,‘f iE o pt b HE S F ”ﬁ B3I pEIC e o
C BT ARROTINEES S N R R 2 A Elﬁiw* °
PpefC B L BEE RS o R A REE > F A P BT RG - K
3 ?"“%ﬁfﬁ*fi' [P JU* FEs i - BECEEEBRT TR AR E
Fd se EenfE A8 0 - e 7 6 BiE = (shoot unit) o F i
BicRh oHe 2380 F30 (CRBETZEREL) 28FpaganEY (T2
¥ 2 A (1"9’4\ i ER)  TRZPEREY R - BRI FABTEEPTRIT A
TROEER ApFE T 2R e oo
PPz Biet i~ ik v BERZ KA ZREERE
- HATFERAAERY L 30emF LG 2K P EREAET
@2k A S o l4emEETT R A 20 g ;
g:? FRTREE )RR RAABRTERI AT E LT 5 R 7F )0 40t 273 30 em
Ez e - BV E2AT L20m2@ERERLILA T a ARG 0 Wik NP R
28/23°C ~23/18°C ~18/13°C % 13/8C % * F iR RE TR B IL > fAskend HF R & 22CPF i
B 7T 2 79 4 1 Ap %f 23/18CPF 4% > 1__28/23CB—*HE\<E‘-3;§ A E @
Rl e > B RAZE 30CHF » MR EAR &AY § TP v T At X e
ﬂ FBERA O B A 2?*57?? b B MBS B & R T o
e LPF o fi e R E S o REA kR ERE MRS E T RE &
v - R 23-25C 2 b TR B 2 BB u% (cured) » £ 2 9-13°C +4p 8%

gt‘ T

P
A-

P

\_

O
3
N
- f%‘
k-
]
-

T

T £l

i
b
é

;\+7t
VF_‘.‘I‘IA'\'\QX“W
7*"7—‘”‘6
E?m

DA EELAR R ERRHMEAT R (@RiEE) #2F R PR LR

64



P A FAIATE o

% B0%REA 10 ¥ AL IR - F & KW GERT 1 BCT 87 R ARG A (RELE) T
EAHFEET Gy RAT RS HF o A LR

B AEERR

ok SR A R T S ST %id’éﬂ% A RERFE o TR AN H RS A AR
%Owﬁnaﬂﬂuf%@%h»ﬂ%’ ER RIS §-F S N-E AT LN P
EHRAFERMA -

FPACETRBRAPAECAEFRZ O RAP I PR FHRTEFHI0 0T BB S
BUrEERAREACARP P FETOSATF A R Aoy 15 2%%. 35~ 4%%
552 BT SR 128 2B &M > 2377 B §&5fAlEL 5@t ‘%E‘&%%I%E’ e
,fé*ﬁo Pav P S i F#“?ffﬁi*v-“%f é—faﬁ_{}-@—",u%'{t'& -t;-;’gq@} , /';ﬂ,;;{\%ﬁi ERR i Bt
oo phth el FAAIREE B p Bt R 1 F T B Fl%{«rmég\%i | e 82 FFEI NEPP WD H

¥ AIES ‘\tiﬁi‘“%\#ﬂﬁif’ [ ol ﬁn;f\éﬂ—fw%dﬁi B S 7 - I Gﬂwﬁg#
?F?iz‘%mﬂ%ﬂ;&t' bR 3 AR PP AR ER A FEDOE R AT HEL
B0 3R s Aok 2 R g R A 7‘;,‘-_ E A% -

H 470 3 24

FARFIIRGEIT o T P A AT EF T SIS 0 A oA BT S
# ‘ﬁ—'"u—az‘n

b ALy V5012010 & p AT B Ek  enE E i e £ e 87%5%
i 001%-4 Biec R o SHIERD A FET O PBFRIVYELRAES
l'+li7’#\nbiéf’ﬂq’ LA lgé. EhFEL -

Boisf 3] 2012 & A= chE 5 o G A < IEAE LR 96.5% 7 o SR A4 g E R
B2 & &Ek/p<ﬁn$2%%’waﬁﬁﬁﬁmwéﬂﬁo

TRREBED & 3EFIET TantP RO FHFT AL 52 5 PRE DRE

FosEFaFfl~PATENZE &F B Ae LRSS SR L QG TR~
?APT 4 20153 2018 £ B A KR 4 9 B Fangeit i oB 2 K i T ek Ao Z o

i'fa‘%—?ﬁfl F AL DRI IR A 2 %Tﬁﬁ' ALY & 2 B e R
Liﬁ’gﬂﬁﬁ@$sﬁW672m7£“2mm AR 2017 & 12 % (4 5:374 1
Fl/)emaigl8mE (BHP) 2107 217 « 24l > FHPF L 90 3 12()%‘;"
HEFEY L AARP S PEY 5 22 ed AR §F LR 7 BTN FEE 4

=3 p

Rt T A B

r“« ‘mlL

e
# 9

o
2

m o

\L
Qg

A=

Z
4

~=h

W 3E o4 & e R AR

e L EERRIIP AT Fieh £ ﬁw& [EN Tl SIS SR AT i R
FRRA R R A AP A Feh g R g 4 | T R “%fbﬁ—%i’%ﬁ“rﬁ ph k4
PADORFHE A ad {inEBEd Ak LGl o
MAL L ¥4 0 2078 > TRAHFRI S VIEY 0 5 RRH
i 2 ity ol

PRl R 20 A ;ﬁxfuﬁi‘%—‘k gl pET R € B E DR R B Y 2T

rﬁ%ﬁ‘hﬁﬂﬁﬂm7E@?WUAVT%ﬁ@%ﬁwkiﬁé‘ &°ﬂi*ﬁP%¥
Ao AR 0 RAL L30A R LR FA R ‘wr%ﬂ%wowgzv»vFN% 2L

65




ML OB ERRP D B HsE =T

1 0P ARG T gt W2 B 2 P H ) G F
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
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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

68



FREMS IRFEFREFLR LR ARE8wkis » 12 Imm ad2 78 g s
12wk 6mmEomm/a@le g F LR > REFN3ImmAJL - 28y
AT BWKFF > F T AR 2224 F 0 LASEFTAEFLR A A% 12wWKE 0 9mm i
WE3LE/ EFANIMMASE > B omm Itz LR YA EE o

B2k  hp TSR 1% BEEE/L953629mmz2 1/4BERER 2245 8wk

212wk i8> w2 WAy d LA e

26 BlEMORZ BT HRIT TSR 15 Epefaed B2 B8

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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Fig. 1. A packaging method with trolley for marine Fig. 2. A packaging method with carton box for
shipment of Phalaenopsis plants. marine shipment of Phalaenopsis plants.
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Table 1. The loss and quality of plants of 15 Phalaenopsis cultivars form nursery A after storage at 19°C

for 52 days.
Cultivars Grade A (%) Grade B (%) Discard (%) fusarium (%)
1 100.0 0.0 0.0 0.0
2 100.0 0.0 0.0 0.0
3 100.0 0.0 0.0 0.0
4 91.7 8.3 0.0 0.0
5 91.7 0.0 8.3 0.0
6 90.9 0.0 9.1 9.1
7 83.3 0.0 16.7 0.0
8 75.0 8.3 16.7 8.3
9 66.7 16.7 16.7 16.7
10 41.7 33.3 25.0 25.0
11 58.3 8.3 33.3 33.3
12 58.3 8.3 33.3 25.0
13 41.7 8.3 50.0 50.0
14 33.3 0.0 66.7 41.7
15 25.0 0.0 75.0 66.7
Average 70.5 6.1 23.4 18.4

Note: Grade A represents the plant qualities are very good.
Grade B represents the plants qualities have a miner defects and are still acceptable.
Discard represents the plants have no commercial value.

# 2. W B ALS BigdkfF &8 2 f7 B B18 B &
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EE P Sy - NS
Table 2. The numbers of cultivars at different loss
rate of 15 Phalaenopsis cultivars from
nursery A and 18 cultivars from nursery
B after storage at 19°C for 52 days.

15 cultivars from 18 cultivars from

Loss nursery A nursery B
0,
0% 4 6 Bl 3. WHE Az 2 Bipdefg o 0 5 19CriR
<10% 6 9 52 Pis2 & o (L > HRAAHE > T2
<20% 9 12 oA R AR 1)
Fig. 3. The qualities of 2 Phalaenopsis cultivars from
>30% 5 2

nursery A after storage at 19°C for 52 days.
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Fig. 4. The Phalaenopsis cultivars with good quality Fig. 5. The Phalaenopsis cultivars with high loss
from nursery A after storage at 19°C for 52 days. from nursery A after storage at 19°C for 52 days.
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Table 3. The loss and quality of plants of 18 Phalaenopsis cultivars form nursery B after storage at 19°C

for 52 days.
Cultivars Grade A (%) Grade B (%) Discard (%) Fusarium (%) Soft rot (%)
1 100.0 0.0 0.0 0.0 0.0
2 80.0 20.0 0.0 20.0 0.0
3 93.8 6.3 0.0 6.3 0.0
4 100.0 0.0 0.0 0.0 0.0
5 63.6 36.4 0.0 36.4 0.0
6 70.0 30.0 0.0 30.0 0.0
7 75.0 20.0 5.0 25.0 0.0
8 93.8 0.0 6.3 6.3 0.0
9 55.0 35.0 10.0 45.0 0.0
10 12.5 75.0 12.5 81.3 6.3
11 72.7 13.6 13.6 22.7 45
12 52.9 29.4 17.6 47.1 0.0
13 50.0 27.3 22.7 50.0 45
14 50.0 27.3 22.7 27.3 22.7
15 75.0 0.0 25.0 25.0 0.0
16 50.0 25.0 25.0 50.0 0.0
17 26.1 34.8 39.1 69.6 8.7
18 33.3 13.3 53.3 66.7 0.0
Average 64.1 21.9 14.0 33.8 2.6

Note (The same as that in table 1)

F4 4 BIPURFSASRIR 5 PRTERAE R 19CHE B2 P B2 FEFE T -

Table 4. The loss and quality of plants of 4 Phalaenopsis cultivars after storage at 19°C for 52 days at
different relative humidity.

95% RH 85% RH

css TREAR FRIBA I35 FER FRLAR TREBE FI4F FER
R (%) (%) (%) (%) (%) (%) (%) (%)
1 100.0 0.0 0.0 0.0 90.9 9.1 0 9.1

2 91.7 0.0 8.3 0.0 100 0 0 0

3 83.3 0.0 16.7 0.0 100 0 0 0

4 33.3 0.0 66.7 41.7 90.9 9.1 0 9.1
ey 77.1 0 22.9 10.4 95.5 45 0 4.5

Note (The same as that in table 1)
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Table 5. The loss and quality of plants of 4 Phalaenop5|s cultivars after storage at 19°C for 55 days at
different relative humidity.

96% RH 80-85% RH
b TRLAL vHREZB& ZHF TRELAL vHREB& ZaF
(%) (%) (%) (%) (%) (%)
1 75 8.3 16.7 91.7 0 8.3
2 75 0 25 82.6 9.1 8.3
3 83.3 0 16.7 100 0 0
4 100 0 0 90.9 9.1 0
15 83.3 2.1 14.6 91.3 45 4.2

Note (The same as that in table 1)
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Fig. 6. The qualities of 2 Phalaenopsis cultivars Fig. 7. The qualities of 2 Phalaenopsis cultivars from
from nursery B after storage at 19 ‘C for nursery B after storage at 19°C for 52 days.
52 days.
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Fig. 8. The qualities of 2 Phalaenopsis cultivars *80% RH) @ ¥ F R~ AIFLE -
from nursery B after storage at 19°C for 52  Fig. 9. The relative humidity (about 80%RH) inside
days. the container loaded with Phalaenopsis plants
during the marine shipment to the United
State.

6. WU MR RAEE LB 2T E ST
Table 6. The loss and quality of Phalaenopsis plants after marine shipment to the United States.

Date of departure Container Discard (%) Grade B (%) Grade A (%)
1040922 common 41 12 83.9
1041215 common 3.08 7.95 88.97
1050112 common 3.64 7.98 88.38
1050202 common 3.43 9.45 87.12
Average 3.56 9.35 87.09
1051213 Low humid 1.89 3.91 94.2
1060110 Low humid 5.64 5.54 88.82
1060207 Low humid 0.59 2.72 96.69
1060307 Low humid 1.57 3.95 94.48
1060411 Low humid 1.15 4.12 94.73
1060509 Low humid 1.15 5.19 93.66
Average 2.00 (1.27) 4.24 93.76

Note : the same as that in table 1, The original data were from Taidaorchids.
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inside the carton box with Phalaenopsis carton box with Phalaenopsis plants during
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United State.
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Fig. 12. The relative humidity was 90%RH Fig. 13. The temperature and the relative humidity
inside the container although the fluctuate when the humidity was set at
humidity was set at 70%RH. 80%RH.
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The Improvement on Reducing the loss and Increasing the Quality of
Phalaenopsis Plants after Marine Transportation

Huang Chao Chia'", Huey Suey Huang®, Chin Yu Tsai* and Ching Hui Chung?

Abstract

Phalaenopsis is the most important export flower in Taiwan. In 2017 the export value of
Phalaenopsis accounted for 71.7% of the total flower export value. The export of Phalaenopsis
increased significantly since the beginning of marine shipment in 2006, mainly due to the increase in
the export to the United States. The United States has been the largest exporter since 2013. Marine
shipment is a key factor in the substantial growth of export sales because it can reduce freight cost by
about 70% compared to air transportation, and it can be loaded in large quantities. Therefore, the
development of marine shipping technology has a major impact on the development of the
Phalaenopsis industry.

Marine transportation technology has been commercialized for more than 10 years. At present the
shipping loss is about 3% (1-5%). These technologies include temperature control, packaging
methods, plant acclimation, and pre-cooling. Among them, the high humidity in the shipping container
has been unable to be improved, making it difficult to further reduce in transportation loss.

In this study low humidity shipment is the main target for improvement. Plants of 4 cultivars of
Phalaenopsis have been tested by storing for 52 days at 95% RH and 85% RH. The losses after
storage were reduced from 14.2% to 4.2%. Thereafter low humidity containers have been arranged by
EverGreen Container Company. A test with fully loading of the Phalaenopsis plants had been
conducted. The plants were shipped for 35 days to the United States. The relative humidity of the
containers was kept at 80% RH as expected. It was about 95% RH in common container. Total of 5
containers have been tested continuously thereafter. The average of losses was 2.0% compared to
3.6% in common containers. In addition, the plants of grade B were also reduced from 9.4% in
common container to 4.2% in low humidity container. It means the grade A plants increased from
87.1% to 93.8%. The results proved that low humidity shipment is a good tool to reduce transportation
loss in Phalaenopsis exportation in Taiwan.

Additional index words: Container, Relative humidity, Packaging, Cultivar.

! Associate Researcher (corresponding author, E-mail: cchuang@tari.gov.tw), Assistant, Assistant, Division of
Crop Science, Agricultural Research Institute, Council of Agriculture, Executive Yan, Taiwan, R.O.C.

2 Assistant Researcher, Flower Research Institute, Agricultural Research Institute, Council of Agriculture,
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Additional index words: collection, tissue culture, seedling, cultivation techniques, postharvest handling
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BHR A NREF 2 oA R R (1995) M2 L fFAECER G HA > &
1/3MS £ 7 4 BA 1 ppm = NAA 1ppm 7% g&%%i\“ FEINERER AT 2E MSH 4
BA 1 ppm 2 NAA 0.1ppm B 4833 & A& (T H R AH 72  MArm (1998) 12 %« fF Onc. Gower
Ramsey % Onc. Gower Ramsey ‘Hamana' =& & % B! BipF2 2 deioil 2 MR B 975 B ix
AEiEA 0 2875 04mg L BAC0ImMgL NAAZ 2B MS A& A PHARAS THZ R
RIER S - R £ A2 5 5 (2007)17 ¢ = fiF Onc. Gower Ramsey ‘Volcano Queen’ % 7E i
RAEAE 0 4246355 1mg L' NAA~01mg L  Kinetin~20g L g~ 2 9gL gz > F @y
ERMSERALEBEFM A5 2R ARMEKD VvV EFEGarts: - A8 5 > SR 45
vREFE,Y A RERTERE A ﬂaa;kf:ﬁ%f‘ SRR AR > R RNRERE LY
o~ % ;,j\a-l;fr'ff:—ﬁy\:g\‘ Jrfz%,,,, A,T;:r Q,bwr]rr,ﬁﬁig‘ﬁp] e o lﬁ,"é’ wivﬁﬁgmﬂﬁ B4 3%
T FARE SRS (242,199 % ,] 5, 1999 ; &, 1997 ; x4t ¥, 2006) > £ H A
FABFEERBEEAFT R ET o L E P E LA 2 5% (Batchelor, 1983; Mengel and
Kirkby, 1987) A= 3 112 S & B 4 %0 25 & 2 PP I 2 MATRMHE L > 2
FHAR R ks Fia Y RBER AT EIEBESAY L v etk L EHR 7
PHAZT ERAE 22 - B 2P RER o

R &

ERERAT-aETHBEALS
B

Py oo R AR-0 ZEEN PSR S 400m 2 95 R
Wy E
()i et

PR IS TOYIETH R TR B 1 0 IR R 2 S RIS TO%IERE I T e
T AmBFAH Y FoBE - THEE94om £ 5 fa 4> 0.6%=% # faép (Clorox Bleach,
Oakland, California, USA)-ki% % » i}’ 4 13 min £ 15 min(z :i& gk R Imin) e & Fkok
Ze A s A WEE S 04mgLTBAZ 01mgL NAA Z 28 MS B % A0
FAE AT F $e A8 100 B S ey -
(=) mkrn 48 W F

Mg E N AWM EBEFEN T F f—aifié @Rz k2 TF 1 SLAA BN

(HYPONeX No. 1. N:P:K = 7:6:19) Flas2 % A @ > 1 ¢ g 4 10g L E#E 509 Lt B %
% 89 L™"Bacto Agar (Difco, Sparks, Maryland, USA) > . A= 9 3 78 2 B i B B E %k 2 PLBs

AT B R IR Y ﬁﬁﬂ%*i%i1fﬂ
(; VR TR R e

P IgEE 2 HE 2 S o R A% TERIEAEA BIET TF 15 HPL (1g L) HP2 (29
L% ~ HP3 (3g L") ~ HP1C (1g L™+ 3 -k) ~ HP2C (2g L™+ 3 -k) ~ HP3C (3g L *+4m -k)2 9cm
TRhpie 6fEBEAY I KGFAHES 100mIL™" > # fBAgTe £45 RSP 57
ZE2HGEPLBs AL L2 B AL - FEHR VW FE R A IRAAT FHRERLIHFLR T2

87




ML OB ERRP D B HsE =T

e AP EER A FAERAALT P ER AN PLBsHEAIATE A LAY L FRE
MRTERZLLHFL - T EHLBEIE 2 BAL L RERNFE-BEA D 2L EREL)
“ﬁz MR 2 EEMEE (M{om > 1998) o

(=)FFgu Frir %

R RIkAe 2t 3 cm B 2 /‘*”#zeafé*“z%ﬂ\ AR AEALE2E2 MSAAR
Fo20gL ER T A 39 L™tryptone ~ 509 L* 4 E4-50g L™" 5 £ & (fRfcm 1998) - 4»12
860 Briatl 4 £ 5 15, S BRI RE R AZINE R BB ZEZEIREARR
AR R LA fw‘wﬁ SER25C £1C B A 5 38uMm? sz 14 h L
FH oo

BEI G R 450 TREHRHA

R E—
13 NP:K v 3] T'C% 2 5. 20-20-20 ; % 5% 30-10-10 ; =% 4 %.30-10-40° % % F
J& & 500 ppm ~ 1000 ppm 2. ;% "“’+13-1“1E” 1000 ppm > = ¥ * — =X > & & K 50ml > & w3
WFH ISk - A 3B DA KREAR EL CER CBHREER - FAECTARE
HEHR A NI0B ¢ 2 X i*é?f’ IR E SRR AP S AT 5 R X2
EFEA PR EIE
WERA A
1. & % ## (1000 )+75 % 2 5 20-20-20 (1000 #) 1000 ppm-+ i%+2 F.(2000 ) 500 ppm -
2. & 47 (1000 1)+ 75§ 2 55 20-20-20 (1000 ) 1000 ppm+ =+ F.(2000 # ) 500 ppm
3. & % 24 (2000 2)+75F 2 % 20-20-20 (1000 ) 1000 ppm-+ i1 FL.(2000 ) 500 ppm °
4. 7 249 (2000 1)+ 75§ 2 5 20-20-20 (1000 ) 1000 ppm+ %+ FL.(2000 ) 500 ppm °
5. 4HM 2 FTF 2 55 20-20-20 (1000 1 )1000 ppm+ 42 F.(2000 ) 500 ppm
Ewr - S o B 950mlo F RSk 15tk F 3B I AAEKEA CFL -
RoBREEE CBRCRAE
WA ZRET AP S TFL R R

ERANW

ESRAGR-ATHBEALL

2SS R A%-0 DTS AT 0.6%= & AR kA N # 0 15 min i & >k 13 min
E0m R F 5 3T% (% 1) THBEMASTRETF 04mgL E 01gL NAAZ 2 # MS 1 %
A% ¥ 8 0I5 {o R i 7k 48 (protocorm-like bodies, PLBs) (15%) ~ i fr§ # 7 (32%) ~ -
(46%) 112 R ek d BB (T%) % BT WAL (2 2- ML) ey £ 7R TR
AT B oM IgEEZ Y S oL 450 2 PLBS A MBI A G AL LB EHTE
1% HP1 (1g L™ ~ HP2 (2g L™) ~ HP3 (3g L™) ~ HP1C (1g L™+ -k) ~ HP2C (2g L™+ -k)
HP3C (3g L™+ k) 2 9cm %% 6835 & A7 & % Him i 4 29 L7 =9 15022 100
ml L 3 k2 HP2C 33 4 it » H@EEH 4o ¥ & R #cA 5 7102 611 (23 -H2) - %

o

2L PSR AR 2N IR APERAIL T Y A4S
Table 1. Contamination rates of flower stalk bud of Oncidium Tariflor Snow ‘Tainung No. 4’ in different
disinfection time treatments.

J & R (min) FAF (%)
13 50
15 37
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% 2. 2w oR 450 J‘i’:*’ﬁ?ﬁf‘fﬂ*"#&ﬁé*“‘ 04mgL'BA £ 0.1mg L' NAA 2 > & MS £ %
AY THAEZ ARG
Table 2. In vitro response of nodal explants of Oncidium Tariflor Snow ‘Tainung No. 4’ were inoculated
on the full MS salt medium containing 0.4 mg L™ BA and 0.1 mg L™ NAA.

EERAE TS FAL )
oy L o BUR A iy it SRALLS L
15 32 46 7

%23 1gEE2 2w o B 459 2 PLBs A WA A Y 2 Hadd £2 77

Table 3. Growth and multiplication of 1g fresh weight PLBs of Oncidium Tariflor Snow ‘Tainung No. 4’
were inoculated on six of 1 g L™, 2 g L™, 3 g L™ Hyponex No. 1 (N:P:K=7:6:19) (HP1, HP2,
HP3) without 100 ml L™ coconut water and containing 100 ml L coconut water (HP1C, HP2C,
HP3C) mediums.

i A PLBs (4 * # £ g) B e B

HP1 4.8+0.1c 3.8¢c

HP1C 5.8+£0.4b 48D

HP2 5.1+0.2bc 4.1bc

HP2C 7.1£0.2a 6.1a

HP3 4.4+0.2¢c 34¢c

HP3C 6.6+0.1a 56a

A SRS OREF 15 1gLt s 2g Lt~ 3g LY(HPL ~ HP2 ~ HP3)#? % %3 -k (100ml L™) (HP1C ~ HP2C -

HP3C) -

Bl &SRB 7 04mgL 2 01mgL NAAZ 2 E MSE % A7 %0 (A) 1
e Rt B) “H ey £ 7 (C) 4 (D) R M. A7 AL -

Fig. 1. In vitro response of nodal explants taken from flower stalk of Oncidium Tariflor Snow ‘Tainung No.
4" were first inoculated on the full MS salt medium containing 0.4 mg L™ BA and 0.1 mg L™ NAA.
(A) stalk and PLBs, (B) stalk and vegetative shoot (C) stalk, (D) callus-like tissue.
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&*a%,fﬁ;4#4 LR 2

IR AT R A T ,J;;{%;_‘,_ BB TREAE uw i i

TE R AR ARETERENSF Tl R Fl EE CET R FLER
#mwyﬂ (% 4~W3)- E»’*%M%*fiil:lﬁt%ﬁﬁ TR A R R A LAY W*F’@M‘%W LA
3 ARERE  EFfmE £ 5% a0 BEZHRRAT ARG WP RE TR AL

v S o @ 2 T R S -

A4 FETVIRBAREHICF LA 2 a LR BE
Table 4. Effects of final stage flasks of Oncidium Tariflor Snow ‘Tainung No. 4’ were cultured in different
environment.

oy TEERE L e - BAEE BAET W
RARE g, T (em) ® em) @m  1E @
Bi3 75.3+75a 13+0.1a 13.7+04a 65+0.2b 104+0.3a 05+00b 6.0+0.2b 0.8+0.0Db
B3 87+40b 1.0+00b 123+03b 92+0.2a 93+03b 06+00a 69+0.1a 1.2+00a

2. SR A%~ THRARMA WERMET I I LEF 15 (A)HPL (1g L)~ (B)HP2 (29 L)~ (C)
HP3 (3g L) # 100ml L™ %+ -k (D) HP1C ~ (E) HP2C ~ (F) HP3C = #32 % fh @ 2 H gt 4
£ 2 53
Fig. 2. Growth and multiplication of 1g fresh weight PLBs of Oncidium Tariflor Snow ‘Tainung No. 4’
were inoculated on different Hyponex No. 1 salt concentrations without coconut water (A) HP1 (1 g
L™, (B) HP2 (2 g L™), (C) HP3 (3 g L™) and containing 100 ml L™ coconut water (D) HP1C, (E)
HP2C, (F) HP3C six mediums.
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S s A0 D Rl 2 g Her i

B3 +#gu>t (A) k#BiEz 2 B)BAZFIPFBARBRH I TSR 459 2 v A L2 ¥
Bon4iniRB5EA 25¢1c Jnﬁem)i % 38uMm?.st 2 14h ik - Bar=5cm -

Fig. 3. Effects of final stage flasks of Oncidium Tariflor Snow ‘Tainung No. 4’ were cultured in different
environment. (A) Pad and fan greenhouse (B) Tissue culture room.

TSRS R 450 E O 0.6% § figriE T 13 min &2 15 min 2 ) A B2 pE 0 1

ST ik ,); EEE *ﬁfl EA TR M o 14h A% T § 2 % B EHHE 3 15 min 3
B2 A0x% o PRI L3N (E L) REAFOHF O FE R AR SRS

RFFLHT > b e R AP T AR r 82 £ 4 TERREH2E L agldecit
P TP (B E 0 1998) 0 W Ak & AP ’kéc LAEFLY F A FAL S K %ﬁ#}ﬁ»_g@,f» %pEL
A E L (F % > 1999 ; Arditti et al., 1981 Reed et al. 1998 ; Luna et al. 2009) » F]pt » 1 &
Wenfe AL R B 4 ek > e a B s & At R 2 Aok o

NI TR e R ARAMPE G T 2 B L MR T /R RO T A
152 AL S FRE 3 P“ SRV LBLR TR 1S R i 7 R R (7 (A > 2003) -
P L (thaH > 1085 ¢ % > 2008 ¢ % > 2011) - #H#F (Chenetal., 2002) 12 % <
W (I‘ﬁ*frl‘ﬁ » 1998 ; Chen and Chang, 2000) % fg g4 & = {1 % T4 5 B HEMWEF e £ -
Fife (1998) f1* <~ §F (Oncidium Grower Ramsey) = i &A1& & 7 B B2 %4 Wcio il 5
FoE 5 04mg LT 01 mg LY NAAZ 2 E MS 54 v HA4 Y2 R
(protocorm like bodies, PLBs) > & & = fatfd 8 £ A 2 » @ 30 Tl enfh s i 3 S 2 4 5 48
B b &N SR TR RIRE e 3 PLB (A 4 o ARERIZ TH E T BE L bipk 28 %
AV O FTHETHELEAFEAAMAAENL A TELS LA FERP BT B2
B 5 A6% F P T SRR R IR AL (15%) TR £ (32%) M E il i e g
¢ BB (T%) % 4T HAL (22 Bl 1) Zpfcp (1998) cFm 5 £ % F L £ B » 7 45 grof
22 fFEAT R Mo o AERTHEEDN L PLBs 0 1RIRELER] S B A S EC] TR L
fp 023t e (1998) ~ Lim-Ho % Lee (1987) 2 4= % -

MR RS A NP R L Ay < E ARG R RT UERTRE
7 T34 9 PLBs 2 b (Mufofr > 1998) » 7 1% v fH @ Nz MAe TR £ 2 ¥ &
e ER *#ﬁa/ﬁxﬂﬁ@ﬁ%ﬁua‘fg%ﬁ@ 4 ERT (PR 0 2002) o 2 s I FTA MCT A
BHPLBs 2 [ W A2 (5% 1994) 1 56 (1995) ¥ ff RIS A SR 8 1BMS 1 i
‘¢ BA 1ppm % NAA lppm &8 5 %z&“ o E SR > 53 28 MS i 4 BA 1ppm £
NAA 0.1ppm F 4832 & L& (74 R 3k 4834 72 ; Chen v Chang(2002)14 = w fFE 7 7 B2 5 248

3k
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R AL @T'uﬁiggﬁ%£%me w”%%a%#’uunm7ﬁ1GMg
L™ & # ~ 170 mg L™ NaH2PO4 2 2 0.5 g L™ peptone % % i 2 %852 3% %32 % # ; Rahman(2005)
%42 Onc taka A & 5 L MR 248528 MS 4 1.0mg L' BA~05mg LT NAA
FAENR S ERRM 5 (2007) 4% < fF Onc. Gower Ramsey ‘Volcano Queen’ & 78 5 3248
B 2407 1mg L NAA-~01mg L kinetin~20 g L E#~ 2 9gL g2 > E A4 EAR
MSE %A LR EF AR MED + 7 EEFERF gk 5t ﬁ?%FW%%*?N
WPLBs « R AEAL? § G Fiedidr 2 KA EH AFEHKAIT T 454 T2 PLBs S
A A B[R FEFREFAEDEHETIRERATE L BAHBER AL T RE
mmmﬂm4¢ﬁ¢ﬁ,uéi&ﬁéw§;g4ﬁbé§MBskgﬁﬁzg%gg$o%%
%%NﬁéﬁumLffﬁlﬁmbN%W4$ﬁ%%%ﬁ%m#’ﬁi%ﬁﬁﬁﬁ?ﬁéﬁ
be Bl BT E 7102 6.1 % (% 3 B 2) 0 & o (1998) 58T 5 i % 4p 0 o

IV R 3 Wﬁﬁ(m%)vwwﬁ%ﬁm1’%kﬁﬁwaW$q30n$ Ju o
fé*“ﬁkﬂki‘“%zé,a “EAE 282 MSA AT > 209 L AR A 3g L “tryptone ~ 50g L™
A EfcS0gL B E 2 FREE A A A UMY RE B AT UL TR Rk B ETE T R
AEBB DAL EAIRAE  BREA A PR EBRET o | %*ﬂ%’fﬁiﬁéuﬁ
;%4%423%ﬁ%%*@ﬁﬂ%ﬁ4ﬁ§4#?”54fl 2 B FRERR
£

BIREAF ~ T~ k3 ~ T~ FL ~E7 - Rz # iﬁ'ﬂ&%&ﬂ’%fzw
BERBE RS v 24888 T (4RI BERERALALE S NIRRT BE 2y
Tk ART Eaffi AERE  ErfmL > £ F % a0 RBIEERE T RRRG
P TEE TR A2y EHRRE % > A P 98 F HR § od%pmééﬁ;wﬁgiﬁ“”

PR YHIR B RBEERBPRA > ECHIRAVEREERRIFEEZEE Y > TP
AFTWIRBETBILBEIRBE?PER TR F LA 2 ey LR RME

ERAIEL BT LRI Y B AN B R RNy LR AR P s E i
5o OFRM SR BT N2 o R4S 2 ERTRVELNFERT L AR

B
=B E R ARG TRBEHEHN

BLETT2 - FEFOHZI T A4S 3/ R R RTRE T2 oL TR LR
F(R5) - #REIBY B7) FIIAARFHTHRETT 25047 L MO ITF 55
ﬂ’ﬁ%iﬁ4?%m*'”“§45ﬁnﬁ+@ BEFEFLRLEIYEFF 2B 4 FR
EESHEREBERBIAEF - EL27220405E - BHREZRB200KB 0 CF 2K
E31 AT - BIHREER 173 2B EE s BRETR 24 20T ©F 4552 T
#%ﬁ&é°ﬂﬁﬁ%2%\ﬁ?5%lﬁ§4%§3ﬁﬂkwﬁﬁ%ﬁ$%éi@u§4*
B2 BE (£6)57 (FHE3BY) 1R ARSH I HRLTT 250G 1 BREER
WA B R s Hep A TARY BN TEF A58 L NE- KERFLBE 9 R
Lo FMEF20ERE A3 A A3 BREER 176 2B &L - BIRER A 82 24 &
BOBHRETR25 A EKT > TPOLELE 25 0405E EFALETINAERT ) TF
28 A TR A REE o

CF B F -FE-49 5] 20-20-20 0 2 F 20.0% (P Z4AEF 4.0% 5 AELRE F 4.0%) ~ kBt
FEFF20.0% ~ ka1 F w@zmm’bwgﬁﬁm%—&ﬁﬁij,ﬁﬁwjﬁ%g?#~$
g‘Jf”PP%”ﬂ§§%°?t§¢%aw&ﬁww30mlo >F 30.0% (P FAPFEREF 1%) -

HMﬁPmO%\}W'w$Wﬁvm0%’$;ﬁwM&Lﬁ¥'}Hi$%é éwégﬂ§$£sz
_°1b%lﬁi -Bi-491t 25-5-20 0 2§ 25.0% (M 7 AL AE § 4.5%) ~ ok BaEET5.0% ~ kA 1
;ﬂﬁzmm’ﬁgﬁ%ﬁﬁﬁ%4Fw*“%O—Nﬁés“Wuﬁé%?ﬂiﬁﬁﬁ%’
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Table 5. Effects of Different Fertilizer Cultures on the Growth Traits of Oncidium Tariflor Snow ‘Tainung
No. 4’ in Sphagnum moss.

2% (p W) EHRE R gL 5 Bk E 5 R B R AR

(cm) (cm) (cm) (mm) (cm) (mm)
CK(5/27) 30.3+t1.0a 23.0+0.7 a 3.4+0.08 a 22.2+1.4a 7.4+0.3 a 29.5+0.8 a
-k =7-1 (5/27) 29.440.6 a 23.1+0.6 a 3.240.08 a 16.7+1.0b 6.3£0.2 b 25.0+15b
-k =5°-2 (5/27) 29.5+0.7 a 23.0+0.6 a 3.1+0.08 a 15.5+1.1b 6.5+0.2 b 23.1+1.7b
CK(9/15) 345+1.0a 26.5+0.8 a 3.1+0.1a 17.3+0.7 a 8.0+0.2 a 24.0+09 a
-k 2°-1 (9/15) 35.3+t1.2a 27.2+0.8 a 2.9+0.09 a 16.5+0.7 a 8.1+0.5a 23.9+0.8 a
-k 2°-2 (9/15) 31.1+0.8 b 22.5+1.6b 3.0+0.10 a 14.940.7 a 7.240.2 a 225+1.4a

30 CKif“ % 2 %L 20-20-20 1000 & 5 -k &-1:

2 .
=

56 R AH AR

2o AT R

=¥ 5 5. 30-10-10 1000 & ; -k &-2:

=¥ 4 5L 25-5-20 1000

Table 6. Effects of Different Fertilizer Cultures on the Growth Traits of Oncidium Tariflor Snow ‘Tainung

No. 4’ in Rock wool.

wanm)  ERBA EE E%  BRHEEA PR TR
(cm) (cm) (cm) (mm) (cm) (mm)
CK(5/27) 27.4+09 a 21.1+0.8 a 3.1+0.08 a 14.440.4 a 6.240.2 a 22.0+0.4 a
# 1 -1(5/27) 27.0+0.7 a 21.0+05a 2.9+0.10 a 14.6+0.9 a 6.0+0.3 a 21.5+1.3a
# 1 -2 (5/27) 26.9+0.8 a 20.740.7 a 3.0+0.08 a 14.1+0.8 a 6.240.2 a 21.6+09a
CK(9/15) 31.6x1.3a 23.4+0.9 a 2.9+0.08 a 17.6x1.0a 8.240.4 a 25.2+16a
# 1 -1 (9/15) 31.1+1.4a 235+1.2a 2.7+0.10 a 16.4+1.8 a 7.6+0.3 a 229+1.1a
# 1 -2 (9/15) 29.6+0.9 a 22.440.7 a 3.0+0.10 a 157409 a 72403 a 22.8+1.1a

30 CK:f= ¥ 2 5L 20-20-20 1000 & ;

-
G

7. 2 BEREA Fﬁfrﬂ'” i
Table 7. Effect of different growing media on the growth of Oncidium Tariflor Snow “Tainung No. 4°.

TS FA TR

#1-1: 15§ 5 % 30-10-10 1000 i

¥

D #14-2: T F 4% 25-5-20 1000

(cm) (cm) (cm) ~om) (cm) (mm)
ke w (5/27) 30.3t1.0a 23.0£0.7b 3.4+0.08 a 22.2+14a 7.4+0.3 a 29.5+0.8 a
Fom it (B5/27)  32.2+¥10a 26.0+1.0a 3.3x0.10a 16.9+1.1b 6.2+0.2 b 25114 b
#1 (5/27) 27.4¥09b 21.1+0.8 b 3.1+0.08 a 14.4+0.4 b 6.2+0.2 b 22.0+0.4 c
kB (9/15) 34.5+1.0a 26.5+0.8 a 3.1+0.10 a 17.3+0.7 a 8.0+0.3 a 24.0+09a
Jo® 2 (9/15)  32.4+0.6a 25.6x0.6ab 3.1+0.10a 15.4+0.8 a 6.8£0.2b 23.3x1.0a
# 1 (9/15) 31.6x1.3a 23.4+1.0b 2.9+0.08 a 17.3¥12a 8.2+0.4 a 25.2+16a

0§ 2 50 20-20-20 1000 # + %2 2000 & o
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BE P EEC BEEEGE O0) LERL  BRSKEAKTERIA U520 RF %
£ 265 2ABE FT3L AR EHEREAR 1732855 « B EF R 82 2 A K
FoBIREAR 252 2B AT R EEG VE AP RE LR ko i g s (B
2013) > F I S R FHRET IR KT EAHRE LY PR A RI R E T B
£5% :&»E%“é;s‘l PR R BRAENEY R 6 B M 24 RN AR R
EHREE -EE -ET U RESARLREG > 2 lE;JjEmrTJ* é””%’fﬁ«%\mﬁcﬁ’fﬁﬁilﬁ(’%’
Mdo £ o df (2015) 1A A A FE Y FE AR O2 T IR PE F R A L AIL L B
TR KR FENEEAFIMFRNLE AL PRESTORE kA TY 2 BT
s T R RS £ B 1 BH SRS RERARER - LB E A KRG
LA o
280 ZY S FMERELERAFTRE B RE% 11 T 24 1000 B+ F 2 55 1000
2 +R42pL 2000 & ~ 1-2 A Fe 49 1000 R +7EF 2 551000 2+ %2 AL 2000 & ~ 1-3 & ¥ 5 2000
B+ 2501000 % +i42AL 2000 # ~ 1-4 A Fh 4 2000 i+ F 2 551000 3 + 4T 2000
HER e T 2 55 1000 B +i%49p 2000 & 0 EiF - o & S 100ml 0 F R e a2 ik 15tk o
57270 %- =B AT 0 AFL4r 1000 BEFRE B 213 24 B F ﬁfi 158 2~ 5% 0 2 &
4+ 1000 2 17.5 2 Ma h Adk o ER A T A 1000 B2 HRRE 39 2ARE  BHE
LMIHBERE o § B M 2000 B BRI ELE AR 147 2R 5 0 A M 1000 & erd ik 49 2000
BiEIRE B R 55 A\ﬁ»e@ ' & F A 1000 g F 24 2000 & lwt BR 215 2 m A
EF 251000 RATT B AR 242 24 BH 9" 16 p ¥ B A 0 4 EM 1000 REKRS A
338 Ak B~ BIREER 18 2B AE - BIRETAZAR 7.7 \A\ﬁms a;z % #2000 3 ATY #ic
BL A5 AT B R 201 24 BT M 2000 BEL 258 24 RE ET 424 KT
B E AR 293 2R A E -
RHRFALPET L3RS 2T P F - APAT2B ) EHRAE PR RABRRES

RETRY % {3 2F A MP OB HFLE SR 6B NEEFF 2284

4 sk E AT BUHRLE  MAL Y M%%ﬁ%@mﬁ'ﬁf”f**ﬁ’*ﬂi
A g - S A 1000 B IS & 5 175 24 ‘2000 '*m*ﬂ**fsfi“ 183
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Table 8. Effects of different fertilizer cultures on the growth traits of Oncidium Tariflor Snow ‘Tainung No.
4’ in rock wool.
B iR E A T ¥4 BEHRELEAR R iR YRR
(p ) (cm) (cm) (cm) (mm) (cm) (mm) (cm)
1-1(5/27) 175+04a 124+04a 3.9+0.07a 13.9+0.5a 5.1+0.2a 215+0.7a 1.0x0a 22.7+09 a
1-2(5/27) 21.3+t1.3a 15.8+1.2a 2.6+x0.07a 13.2+0.6a 55+03a 20.6x09a 1.0+0a 19.0+2.7 a
1-3(5/27) 18.3+14a 13.3+1.2a 2.7+0.07a 14.7+0.6a 49+03a 215+08a 1.0+0a 21.4+15a
1-4(5/27) 20.3t15a 14.8+1.2a 25+0.09a 13.1+0.7a 55+0.3a 20.4+05a 1.0+0a 19.5+2.1a
CK(5/27) 19.0£1.8a 14.2+15a 25+0.10a 10.8+05b 5.0#0.3a 17.4+12b 1.0+0a 242422 a
1-1(9/15) 33.8#0.9a 25.4+0.1a 3.3x0.07a 18.0+0.8a 7.7#0.3a 28.6*1.2a 2.9+0.2a 26.9+l16a
1-2(9/15) 329+0.8a 25.4+0.6a 3.3+0.08a 16.7+1.0a 7.4+04a 27.3xl5a 2.6x0.2a 285*l6a
1-3(9/15) 32.6+1.2a 25.4+1.0a 3.2+0.09a 16.70.8a 7.1+0.3a 285+2.0a 3.1#0.3a 29.1%¥12a
1-4(9/15) 33.2+#1.0a 25.840.8a 3.4+0.07a 17.6+1.0a 7.3t0.3a 29.3tl.1a 25+0.2a 27.4+l.7a
CK(9/15) 31.3+l.1a 245+1.0a 2.8+0.08b 15.3+0.6a 6.8+0.4a 24.6+2.0a 2.8+0.3a 25.3%+13a
F1-1 5 5 #1000 & 5 1-2 gl e 1000 & 5 1-3 & B #9444 2000 % 5 1-4 pf il de 2000 % 5 CK:7= ¢ 2 %L 1000 & -

B4 gz 3&8Fars* geie 28 Nk ARYT
Fig. 4. The application of AMILO helps Oncidium Tariflor Snow ‘Tainung No. 4’ to grow healthy and
strong side buds.
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Establishment of Micropropagation System and Cultivation
Tecchniques for Oncidium Tariflor Snow White

Tung-Ming Tsai'", Chin-Yi Tsao? Uei-Chern Chen?, Chi-Ni Hsia?,
Keng-Chang Chuang', and Ting- Fang Hsieh'

Abstract

Oncidium Tainung No.4-Snow White is the first released cut-flower variety from government
research unit in Taiwan. It is easy to distinguish the white flowers of Snow White from the yellow
flowers of commemcial Oncidium varieties in the flower market. After different cultivation
environments, cultivation techniques and medium improvement tests in different cultivation area, the
plants grown in some areas showed the problems of slow growth and difficulty in accumulating new
shoots. Use of fertilizers, AMILO and potassium nitrate, could promote the plant growth and new bud
coming out on Oncidium Tainung No.4-Snow White. Hyponex No. 2 fertilizer was benefit for the
growth of pseudobulb and Hyponex No. 5 was good for the growth of plant. For the use of culture
media, Sphaghum moss was good for plant growth and rock wool was good for the pseudobulb
enlarge. Nodal explants taken from flower stalks while bud invisible of Oncidium Tariflor Snow
White were use as the materia for shoot induction. Result showed that nodal explants disinfecting with
0.6% sodium hypochlorite for 15 min with contamination rate 37% is better than disinfecting for 13
min (50%). Four types of shoot differentiation [flower stalk and protocorm like bodies (PLBs) (15%),
flower stalk and vegetative shoot (32%), flower stalk (46%) and callus-like tissue (7%)] were induced
when nodal explants were first inoculated on the MS medium containing 0.4 mg L™ Benzyladenine
(BA) and 0.1 mg L™* 1-Naphthaleneacetic. Different salt concentrations of Hyponex No. 1
(N:P:K=7:6:19) media which didn’ t add with plant growth regulator (PGR) and with or without 100
mIL™ coconut water were tested for optimal conditions of multiplication. Result showed that PLBs
were best multiplied on 2 g L™ Hyponex medium with 100 mIL™ coconut water. PLBs average fresh
weight increment was 7.1g and index fresh weight increase was 6.1.3 cm shoot as explants were
inoculated in the final stage flask for 12 weeks growth well placed in pad and fan green house and
tissue culture room conditions, respectively. Shoots in the final stage flask placed in pad and fan green
house had more leaves and roots, and showed better quality with stronger and dark-green than flasks
placed in tissue culture room, although percentage of shoot with pseudobulb, numbers of shoot, leaf
and root, shoot height, leaf length, leaf width, and fresh weight traits were significantly better in tissue
culture room.

Key words: Oncidium, Tainung No.4-Snow White, fertilization, culture medium, tissue culture.

! Assistant Researcher (corresponding author, E-mail: sdon@tari.gov.tw), Researcher, Researcher, Floriculture
Research Center, Taiwan Agricultural Research Institute, COA

2 Assistant Researcher, Assistant Researcher, Researcher, Biotechnology Division, Taiwan Agricultural Research
Instituter, COA
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The Observation on Japan Cut Flower Market Tendency
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Fig. 1. The flower export quantity and value of Taiwan.
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Fig. 2. The cut flower export value of Taiwan.
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Table 1. Japan's Oncidium cut flower import quantity and importing countries.

2013 2014 2015 2016 2017
Country  Quantity Proportion Quantity Proportion Quantity Proportion Quantity Proportion Quantity Proportion
(stem) (%) (stem) (%) (stem) (%) (stem) (%) (stem) (%)
Taiwan 25,577,930 914 27,469,786 959  25476,337 919 24,684,540  89.9 22,089,111  88.6
Vietnam 1,815,150 6.5 737,370 2.6 1,680,000 6.1 2,114,190 7.7 2,104,517 8.4
Malaysia 562,095 2.0 423,065 15 541,920 2.0 645,270 2.4 714,980 2.9
Thailand 7,665 0.0 14,601 0.1 22,275 0.1 7,144 0.0 10,265 0.0
Singapore 16,300 0.1 9,165 0.0 140 0.0 70 0.0 85 0.0

Total 27,979,140 100.0 28,653,987 100.0 27,720,672 100.0 27,451,214 100.0 = 24,918,958 100.0
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Fig. 3. Auction quantity and unit price of Oncidium cut flowers in Japan. (A) Tokyo Metropolitan Central

Wholesale Market; (B) Osaka Tsurumi Wholesale Flower Market.
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Table 2. Auction quantity and unit price of Oncidium cut flowers in Tokyo Metropolitan Central

Wholesale Market-by origin.

Japan Taiwan Vietnam Other countries
Quantity”  Value Quantity Value Quantity Value Quantity Value
2012 733,496 125 319,083 84 120 108 5,267,663 80
2013 622,599 128 589,679 91 98,870 75 4,943,608 94
2014 527,649 137 782,375 82 42,260 107 5,314,101 90
2015 478,039 138 649,355 95 113,330 101 4,942,836 94
2016 408,753 156 863,593 89 132,670 120 4,958,902 100
2017 333,747 162 955,330 103 106,835 106 4,438,060 103

Z Quantity unit: stem; value unit: Yen/stem.
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Table 3. Japan's Phalaenopsis cut flower import quantity and importing countries.

<

2013 2014 2015 2016 2017
Country Quantity Proportion Quantity Proportion Quantity Proportion Quantity Proportion Quantity Proportion
(stem) (%) (stem) (%) (stem) (%) (stem) (%) (stem) (%)
Taiwan 1,562,125 66.4 1,686,434 63.5 2,126,103 649 2,758,714 69.3 3,500,393  69.1
China 28,080 1.2 221,753 8.4 379,140 11.6 400,508 10.1 857,076  16.9
Vietham 761,523 324 745,524 28.1 769,281 23.5 815,311 20.5 703,375  13.9
Others 608 0 170 0 0 0 3,458 0.1 7,336 0.1

Total 2,352,336 100.0 2,653,881 100.0 3,274524 100.0 3,977,991  100.0 5,068,180 100.0

24 AR 2GR TR AR A F2 Ja g R R
Table 4. Auction quantity and unit prlce of Phalaenopsis cut flowers in Tokyo Metropolitan Central
Wholesale Market-by origin.

Year Japan Taiwan Vietnam Other countries
Quantity” Value Quantity Value Quantity Value Quantity Value
2013 564,135 363 55,213 571 - - 409,903 627
2014 526,534 378 69,127 580 2,406 404 487,597 628
2015 474,267 376 63,708 569 9,639 444 580,036 600
2016 418,972 356 98,392 487 16,261 475 546,379 532
2017 418,211 301 150,343 360 31,600 258 689,256 402

“ Quantity unit: stem; value unit: Yen/stem.
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Table 5. Japan's Eustoma cut flower import quantity and importing countries.

p ok H R L RR

2013 2014 2015 2016 2017
Country  Quantity Proportion Quantity Proportion Quantity Proportion Quantity Proportion Quantity Proportion
(stem) (%) (stem) (%) (stem) (%) (stem) (%) (stem) (%)
Taiwan 9,464,052  93.8 7,330,370  88.4 6,279,670  90.1 4,654,321 919 5,293,690 914
Vietnam 605,990 6.0 956,480 115 638,860 9.2 398,955 7.9 467,640 8.1
Israel 100 0.0 1,050 0.0 28,930 0.4 1,300 0.0 31,100 0.5
Others 23,415 0.2 2,595 0.0 25,045 0.4 11,810 0.2 1,166 0.0
Total 10,093,557  100.0 8,290,495 100.0 6,972,505 100.0 5,066,386  100.0 5,793,596  100.0
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Fig. 4. Japan’s Eustoma import quantity-by month.
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Fig. 5. Auction quantity and value of Anthurium cut flowers in Tokyo Metropolitan Central Wholesale
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Table 6. Auction quantity and unit price of Eustoma cut flowers in Tokyo Metropolitan Central
Wholesale Market-by origin.

Year Japan Taiwan Vietnam Israel Other countries
Quantity” Value  Quantity Value Quantity Value  Quantity Value Quantity  Value
2013 25,806,234 153 163,809 101 8,170 70 - - 3,215,857 98
2014 24,785,342 159 127,645 119 - - - - 2,800,095 121
2015 24,929,627 165 112,025 125 - - 17,244 69 2,146,317 123
2016 24,554,504 173 105,090 148 - - 270 45 1,621,502 144
2017 23,621,144 174 140,780 132 12,480 79 20 41 1,861,770 128

% Quantity unit: stem; value unit: Yen/stem.

7P AR TR )
Table 7. Japan’s Eustoma cut flower imported and disinfected pieces.

2015 2016 2017
Country Imported Disi_nfected Imported Disi_nfected Imported Disi_nfected
pieces pieces pieces pieces pieces pieces

Taiwan 523 201 412 122 492 104
Vietnam 165 4 155 5 159 3
Israel 18 2 3 1 5 1
China 16 7 21 3 - -
New Zealand - - - - 3 3
Malaysia - - - - 1 1
Sri Lanka - - 1 0 - -
Netherlands - - 1 0 - -

% Quantity unit: stem; value unit: Yen/stem.

% 8. &2d k2 ERBETELR “‘"3“ e B2 4p % HWEEH R
Table 8. Auction quantity and un|t price of Eustoma cut flowers in Tokyo Metropolitan Central
Wholesale Market-by color.
White Pink Purple Multicolor Other colors

Year  Quantity” Value Quantity Value  Quantity Value Quantity Value  Quantity Value
2013 5,026,620 149 4,571,608 146 2,676,556 154 3,590,090 120 13,329,206 151
2014 5,012,793 152 4,531,229 156 2,547,999 166 2,890,691 129 12,730,370 159
2015 4,743,265 167 4,602,168 160 2,649,010 171 2,772,297 134 12,438,473 165
2016 4,817,372 172 4,228,550 168 2,586,369 177 2,622,111 143 12,026,964 176
2017 3,613,570 154 3,117,731 160 1,902,036 175 1,950,133 138 8,666,729 169

Z Quantity unit: stem; value unit: Yen/stem.
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Table 9. Japan's Anthurium cut flower import quantity and importing countries.

2013 2014 2015 2016 2017

Country ™ Quantity Proportion  Quantity Proportion Quantity Proportion Quantity Proportion Quantity Proportion

(stem) (%) (stem) (%) (stem) (%) (stem) (%) (stem) (%)
Taiwan 11,521,854  89.6 9,423,610 85.6 8,278,955  83.3 7,293,853 811 6,320,937  85.8
Mauritius 777,118 6.0 775,212 7.0 626,940 6.3 817,203 9.1 594,183 8.1
Hawaii 270,693 2.1 171,139 1.6 138,172 1.4 199,698 2.2 143,626 1.9
China 117,862 0.9 469,993 4.3 574,576 5.8 432,900 4.8 130,100 1.8
Malaysia 30,255 0.2 72,020 0.7 123,225 1.2 105,965 1.2 96,300 13
Other 134,963 11 94,592 0.9 199,127 2.0 142,609 1.6 83,017 11
Total 12,852,745 100.0 11,006,566  100.0 9,940,995 100.0 8,992,228 100.0 7,368,163  100.0

210, A AR 2 A3 3R AP gd 2 VT kELE
Table 10. Auction quantity and unit price of Anthurium cut flowers in Tokyo Metropolitan Central
Wholesale Market-by origin.

Japan Taiwan United State China Other countries

Year Quantity  Value Quantity  Value Quantity  Value Quantity  Value Quantity Value
(stem) (Yen/stem)  (stem) (Yen/stem) (stem)  (Yen/stem)  (stem) (Yen/stem) (stem)  (Yen/stem)

2013 230,001 112 375,321 75 2,040 111 - - 3,374,118 72
2014 223,966 124 408,410 68 1,046 45 20,954 67 2,838,944 78
2015 233,393 124 364,152 78 - - 29,485 76 2,491,048 83
2016 217,346 132 276,109 83 520 30 31,337 81 2,407,506 85
2017 211,985 124 382,013 83 15,520 69 10,288 69 2,160,968 82
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Table 11. Auction quantity and value of Anthurium cut flowers —by color.

2014 2015 2016
Color Quantity Value Quantity Value Quantity Value
(Stems) (Yen/stem) (Stems) (Yen/stem) (Stems) (Yen/stem)
Pink 449,202 65 387,979 69 339,368 68
Red 554,873 73 488,546 78 496,254 80
White 288,584 68 207,544 82 191,138 89

Z The data was from International Trade Centre, and statistic data is provided by Flower Auction Japan, OTA
Floriculture Auction, Tsurumi Kaki Co. Ltd. and Naniwa Flower Auction Co. Ltd.

%12, pAFg A ICEr &K
Table 12. Japan's Vanda cut flower import quantity.

2012 2013 2014 2015 2016 2017

Country Quantity proportion Quantity proportion  Quantity proportion  Quantity proportion  Quantity proportion  Quantity proportion

(stems) (%) (stems) (%) (stems) (%) (stems) (%) (stems) (%) (stems) (%)
Taiwan 24,572 6.1 81,939 21.9 168,387  33.8 247,774 47.7 260,933 46.1 274,757 47.0
Thailand 375,111 92.6 287,733 76.8 327,201 65.7 265,343 51.1 279,417 49.4 287,251 49.1
Malaysia 5,339 13 4,065 11 2,400 0.5 6,220 1.2 11,208 2.0 23,168 4.0
Other 235 0.1 1,049 0.3 69 0.0 108 0.0 14,012 25 0 0.0
Total 405,257 100.0 374,786  100.0 498,057  100.0 519,445 100.0 565,570 100.0 585,176  100.0
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The Observation on Japan Cut Flower Market Tendency

Ching-Hui Chung®*, Che-Wei Chu

Abstract

Taiwan has tropical and subtropical climates and is closed to major Asian flower consumer
markets. Those are advantages of developing flower industry. Japan is Taiwan’ s main exporting
country of cut flowers. About 90% export cut flowers were sold to Japan. Knowing the tendency of
Japan flower market could help us to adjust production and marketing strategies. In Japan, 26% cut
flowers came from imports, and most flowers entered consumer markets by auction. The flower
consumption in Japan is facing a decline. Therefore, the Japanese government took measures to
stimulate consumption, such as flower education and training professionals to let more people have a
better understanding of flowers. Oncidium, Phalaenopsis, Eustoma, and Anthurium are the top four cut
flower crop that export to Japan. The export of Vanda to Japan has increased in recent years. Although
Taiwan is still the leading supplier of these crops, competition among countries is more intense. To
maintain our advantage, we should focus more on supplying high quality and long vase life products
by improving production and preservation technologies.

Key words: export, Phalaenopsis, Oncidium, Eustoma, Anthurium

' Assistant Researcher, and Contract Researcher (corresponding author, E-mail: chewei@tari.gov.tw),
Floriculture Research Center, Taiwan Agricultural Research Institute, Council of Agriculture, Yunlin,
Taiwan 64644, R.O.C.
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Rose powdery mildew disease severity (%)

1/24 3/15 4/18 5/30 6/26 7/18

Treatment 3.4% 14.27% 42.44% 19.15% 28.32% 10.57%

Control 2.18% 8.61% 38.43% 32.90% 36.68% 17.78%
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g E FIESTA HERMOSA  MONDIAL CINDERELLA EXPLORER

% #E

S - S
FIESTA 59.3ab 8.4c
HERMOSA 58.9b 10.7a
MONDIAL 58.8b 8.9b
CINDERELLA  56.4b 8.6bc
EXPLORER 62.7a 9.0b

R OERAK ERF TEE CER T T OEFAK ERE

(day) (day) (cm) (mm) (mm) (cm) (day) (day)

FIESTA 6.0a 3.0b 3.9c 33.10b 4.69a b5.6c 6.8a 6.4a
HERMOSA 5.4a 0.0c 41b 2533d 4.26a 46d  2.0c 6.0a
MONDIAL 0.0b 0.0c i ¥ 42a 36.78a 432a 7.0a 58a 6.0a
CINDERELLA 5.9a 5.5a 2 42a 2938 47a 6.2b  3.3bc 6.4a
EXPLORER 6.0a 6.0a K 34d 2571d 42a 43d 4.9ab 6.1a
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