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% ® F (Abbreviation)

2,4-D 2,4-dichlorophenoyacetic acid
2ip N°-(2-isopentenyl)adenine
BA N°-benzyladenine

GA Gibberellic acid

[IAA Indole-3-acetic acid

MS medium Murashige and Shoog (1962)
NAA 1-naphthalene acetic acid

TDZ(thidiazuron) N-phenyl-N'-1,2,3-thidiazol-5-yl urea
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# & (Summary)

i % B 4 (Guzmania cv.Hercules)+ % 33 {8 4 348 1/2MS 7 4c 2,4-D 0.5-2.0
mg/L 2 & NAAO0.5~1.0mg/L &2 ¥ » 12 24-D 1.0 mg/L+NAA 0.5 mg/L /&2 ¥
BEALT SRR E S A LRI L 222% Sl E R EE R R A
¥ :}-*»‘é‘ig 2ok b edp i g TDZ1.0mg/L 2 NAALOmgL 3 % A3 %5
PRV ARNEIRY > F 05 2SR L EFBMANT AL 36 BT -
BEATL L0500 2 THBEARE N 2B A A X ARATERMA
PR R SR A THAREHES B BRABTHL IS BATTH 5
HABF 328 - FATHA> 5 052482 FTHMI 1/2MSHNAA 1.0 mg/L
BEA O -BPRTHPL  FPIANTHENE N HEA T L EY
HedF 383 12MS 4 L NAAOS~1.0~20mg/L 2 4% 5 > & B2 (& [ {53 &
P E L1320 T4 Rl EV I FESE X G F 59 29§ chimilik )

* 0 B¢ U NAAOSME/L 2 & K3 £ (52 B8 d » 3198y 5 o

B2 & % 44 (Guzmania cv. Carine)+ % 32 {E #4246 1/2MS 2. £ 2,4-D 1.0
mg/L NAA1.Omg/L 32 %3 B 7 57 FHA 2 k3 SRR £ B AT
2 25% 0 ok F 4 RE R R B R R EABAST IS -

¥ B # (Neoregelia cv. Perfecta Tricolor) - ##3 12 #4548t 1/2 MS # v 2,4-D
1.0mg/L ~ 1.5mg/L ~2.0mg/L % 1.5mg/L+BA0.5Smg/L = g2 e & ¢ » & 4 #f 5
A G 91.6% ~ 83.3% ~ 66.6%% 583% > W T A AL G AR £ g 4

W
Kii
—A

i

P 24-D1.0mg/L 2 Bt o His 3 pINE B ZES 28 F 4
BB 12MS 2 £ 2,4-D 1.0 mg/L +NAA 0.5 mg/L 2 fie = » B & e 83 o 5
25 25% 2 91.6% ~ 5% ~ T5% o @ P AT 2 g £ e R TP B 2 K
HMASLE & fehd o KA d § L agF et hndh o 2

bz RPEE - H & FfziA o ¥ ¢h3Y 24-D 1.5 mg/L+BA 0.5 mg/L+NAA 0.5 mg/L 2_ &

2otV B H

ﬂab’?u%%w—ﬁﬁﬁaﬁﬁ@awéi%a%&ié3%&%&@@

Tﬁ‘« Ao ojegEs LA %‘H()ﬁb E'ﬁf‘ PR ﬁfﬁﬂ/@g)@é‘.gﬁ% °

v



Summary
The ovary explants of Guzmania cv. Hercules were inoculated on 1/2 MS medium
supplemented with 2,4-D 0.5-2.0 mg/L combined NAA 0.5 ~ 1.0 mg/L , the

combination of 2,4-D 1.0 mg/L and NAA 0.5 mg/L was capable to induce yellow
granular calli , the frequency was 22.2% . The calli were massively proliferated by
serial subcultures. The callus mass were transferred on 1/2 MS medium supplemented
with TDZ 1.0 mg/L+NAA 1.0 mg/L, for induction of adventitious buds , about 3-6 buds
were formed from each 0.5 cm callus by 2 months after subculture . In further, the
ovary-derived adventitious buds were subdivided into 0.5 cm bud blocks , then
transferred to proliferation medium as above , each bud block was proliferated 1-5
shoots, the average multiplication rate was 3.2. The multiple buds were separated and
transferred to cytokinin free medium for shoot elongation . The singular bud was
isolated and rooted rosette plantlets were achieved on medium containing NAA 0.5
mg/L by 2 months after microculture.

The ovary explants of Guzmania ¢v. Carine were inoculated on 1/2 MS medium

supplemented with 2,4-D 1.0 mg/L ~ NAA 1.0 mg/L, yellow calli were induced , the
frequency was 25%, and those calli were propagated massively by subculture.

The petal explants of Neoregelia cv. Perfecta Tricolor were inoculated on 1/2MS
medium added with NAA 0.5 mg/L combined with 2,4-D 1.0 mg/L ~ 1.5 mg/L ~ 2.0
mg/L ~ 1.5 mg/L+BA 0.5 mg/L , the callusing frequency were 91.6% ~ 83.3% ~ 66.6% -
58.3% , white calli were induced , and the treatment of 2,4-D 1.0 mg/L was better . The
other floral organs included sepal ~ stamen ~ ovary and stigma explants were inoculated
on 1/2 MS +2,4-D 1.0 mg/L+NAA 0.5 mg/L, obtained callusing frequency were 25% -
91.6% ~ 75% and 75% respectively . But the problem of browning still needs to be
resolved. Besides, when supplemented with 2,4-D 1.5 mg/L+BA 0.5 mg/L+NAA 0.5

mg/L , the translucent friable callus and white granular callus could be formation at the

same time from the floral organ.
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# % (Introduction)

BHPEORE B HRAN S L0 A o R BES 0 BT 9T S0 KA
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Guzmania - Vriesea + Neoregelia - Aechmea - Cryptanthus &2 Tillandsia /§ > d T ¥
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@ A % (Literature Review)
BEBHLE2RA2- s aa TR A+ Fans mlia

BRI BT RARBI AL R R i F ERE PR T (suckers)E ATH A

B HREF AL EREA R kP A Y13 B A FBFIEER L
7 EHPENMZEGREPCEUBREFERT R &P oW x
g%g%ﬁﬁ%ﬁ@@ﬁ BPEIaORT o —&Q%g%ﬁgﬁ%@%%\i
A AT T A 4E i 4E % B (embryonic tissue) ~ 4(F &)

B (somatic tissue) ~ 4 78}

\rn

%k (reproductive tissue) ~ = 2 33 {8 # (secondary explant) %
% 2 % (modified ploidy tissue) - @ J {1 FH ¢ - R £ 2 < L]?% mar pH

(Ananas comosus ; pineapple)#i - @ BLE B {2 ApM A TR LR o A B b H
1I&22 )EL NEERERZ BEEEEY B fﬁ#ﬁ%ﬁ“ﬂ REFFAREFET T TH
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RA o it BHUL R EAPRES 0 S & AL RN RT o e
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1.72.%8 ‘2 %% (embryonic tissue) :

AEFRPZBFERAT o B iR 67 E R Bl HE 2
it o RE G A ED o b fF I #(Tillandsioideae)2 & % f(Guzmania) ~ 7 # &
(Tillandsia)£? % #c 6 (Vriesea)2 f6+ > & FH#HA T2 F 2 v > Hav F3+ £

A2 (Mekers, 1977) e 2 &2 Ra 3387 A5 T ~HALSFRZFFRa F
TRAEAMI2I 1/4MS AR ARERE & /,] v NAA ¥ 884 7, W7y
Bl /AMS A3 £ £ 12 3 13 MS AR £ Bt o b5 e auxin ¥ RGET
4 & > 4v > cytokinin P A& R T H# 2 > & B k& cytokinin (10 mg/L)R| ¢ & 2 &
T oo FPTRBEI2MS Al R iE o me A A FHL = BE G el Bk
(cytokinin-effects) » ¥ 124t £ F 4 T3 4 2 2% % o & 4e Auxin BIFrH]E 4 R o

TR E > e @I E - R T A



dEFAHRATER 2 e RS EAINRA T2 Y EP A3 3 (Pickensetal,

2006) o 2 2 g G 3R & 0 Wiere % B S0 i (Carneiro et al, 1999) o

ﬂll;fé—:km];—]ﬁ,;féwe‘.ﬁmip\@’; B3 58 ﬁr" e fé*fuﬁ’—,; R T

(Pickens et al, 2006) °

2.48(F % )2 3% (somatic tissue) :

WAEMRE A EHE Y ERERLBEN S EDHERS YR e B
F R RRBIYARE S FLFFEAES AR

£ 454 T ' (Arrabal etal, 2002) - ‘BHFEZ B AT A 5 0 WAEIL i E AR

EOMBAFRIGE o NERFE EPEEERE P LIBIERLE BRI

CELAT R RERB AL AT R KB ENT ARV RJIE ) ¢ R

o

Az d o BEFEFE G IR KD B IR i - &

Ed

#oin s AR 1000 % 2 4 7 17 (benlate) 2 44 2 jf (mancozeb) 14 "% i ke B33 &2
0 T (B, 2005) 0 @ g B Y AT R BE AR 0 B MR fuf A
B RFABRTEN I RIL P HRTHFLIFERA AR > T REE
H-% > BEAF0RET%(HF, 1999) @B EMAL A LA T - A E
3o B g 4 w-fEGuzmania cv. Cherry 578 32 454832 % *°1/2 MS & £ NAA 1.0
mg/L+TDZ 0.5 mg/L-T 5% 3 $#39.2 1% 7 48 » Vriesea cv. Margo & 78 35 {8 48> 1/2 MS
@ £ NAA 1.0 mg/L+TDZ 0.5 mg/L-T 357 3 #3131 F48(#,1999) - 2 %52 5 § #
(Tillandsia cyanea) ¥ + ik #33 % > 1/2 MS33 % &% 4cNAA 0.1 mg/L+BA 0.1
mg/L>o=#Fisd FFAINAATH 5 - [ EHRE~I0FPE F 7 FEN32B 5 H(

3. 4 78 ' & (reproductive tissue) :

\né‘»
\ Gl

WHERZCET AHEM B ERREA Ly RBEAind 2
FIEABENMELEE Y ) F P REAREFE S R e EA
2Ot o AR BE G B PN FTEP (PR, 2005) 0 e T o A 13 N ok e F T iRE R T o
BT B # &8 Neoregelia cv. Peony -~ Tillandsia cyanea ~ Vriesea carinata cv. Mariae
2 FEI124-D0.5-2mg/L H b e & NAAOSmg/L 7 #4224 = f&_)ﬁj £ _E_F‘« )
He 2 5% b # v fyt%ﬁif]: 4 24-DO0Smg/L ¥ A A 2 & 2 AT G
61.1% >~ BoEch Hi-%x Jf_ﬁ_%ﬁ;‘,’]: $024-D0.5mg/L ¥ FEA 4 Ty & w2y S
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55.6 % @ " #p TR SRR G eR ek § TS 2 LD A A
kR ~ &fEa 3 “TZ R - & Tillandsiacyanea /2 2,4-D 1.5~2.0 mg/L ¥ 3% #
A2 BRI R R & (3R, 2003) ¢
MHEELRG RV RS BT FABLAFFET LT WAL L5 e
e

R 2 A M A 2 - T R

4. = # 32 {8 %8 (secondary explant) :
NERG TRREM o VAN ST BRSEE T REE s %‘F‘?% (k]
#AEH Py - R AL A TR R TT RPN REEPET > F D

R
#ﬂ”ﬁ%ﬁﬁ%%%dﬁwhﬁAﬂﬂﬂww)ﬁéﬁﬁ%%ii%i&ﬁﬁﬁ

C\‘\ﬁ‘

TR o Eh P F R CURE(S 2 77, 1988) o @ ik 2 s ARE 7 T M R

BAL FIS R HPES G0 TN A S > B Tk e o T i
FHBAT R RS e BEFRET AHRBERT L o8 FHRG

FHE 3 & PR M & (Mekers etal, 1983) > 2 & 5 BIAR T g & P B R MR
> A A FEF(5,1977) -

AR BHLERR AL A RER T A BT F LAY S
1. B F % 4 (organogenesis) :

Fd i A AR SR ERERAL T LT -2 P LA SRR T
A EREREREBE L BAEML %@%ﬂ%\%,ﬁﬁﬂ‘@ﬁ?%iﬁ

A BEFA LA RRE EVREFTEMREFHLIEFREY T NE
S 3 1B

2. %8927 # (somatic embryogenesis) :

REEET M R GEH T A AL NEET L A e 7 A
SEREFREES  RARPIE - wed Al RAEE AT LR
%y\ﬁmiﬁﬁ%ﬁi 2 A Rl 0 B2 A KB MR AP e B

FAZPAERRE LR FIOFE VI we G R 2 A 18~ L0



o AR SR SER S BRI A O BRET Sl @ F ik
FRERBEHEY 2w R BB o et L s A AN LS 5 B
A

g A Pl EE g a it i%]é‘»f’fj%‘« sl PR Fehimie LA Y S R o

R L2 4 BB EHY o RF I BA/NAAratio £ T A 2
AF L5 £ 3 2 (Pickens et al, 2006) o /| =i~ B {EHHET 7 B
% B (Guzmania)is B & % B #J (Guzmania cv. Cherry) 1 =¥
B AEAAE 12 MS 2 & 24-D0.5-20mg/L40 % (5157 3 s & o
WAL AR § 24-DIRARRIMPEATE 2 & B BAR R T B
T MBEBEBRE ALY A 24D kARG AR £ BB R
AAETER O FIRE R AN RSB FEFITIERLEER A R

’T be b genimie & A& T & %E"f}ﬁ. £ ..‘éﬂ,?ﬁhifgi FIFAL S T R F LR AL

&

BrF RGP L s HE O R FREDIRFITAAFE SR BR B
3¢ g &% j #(Guzmaniacv. Cherry)2 + 50 2 B g (Vriesea) £ 5 B &0l H
(Vriesea cv. Margo) 2 f&¥gz i % 7 § 4 e enfa5 (1, 1999) - @ % # F(Tillandsia)
1 5% B #(Tillandsia cyanea) f-#¢2 - Z32 ja 48 12 1/2 MS 2 & 2,4-D 0.5-2.0
mg/L+NAAOSmg/L ¥ ¥ P A F - &5 ¢ HpeemAd o m HRE
2,4-D 0.5 mg/L 2 AJL ¥ &y & 57 A (5, 2003) - Eedahif £ 2 24-D kAR
(0.5-2.0mg/L) H i 2 & NAAO0.Smg/L ¥ 3 His 415 A 1 LR Sk R
UFERE e 8T 2,4-D 0.5 ~ 1.0 mg/L+NAA 0.5 mg/L 3 é»}i\,,{i])g‘ ) “‘ v @ 1% B
24-D kB PFRIF IR AR & B AL e I RECAE £ e 7 e B F
BA o HMEgpmie X ¥ il @k J;g»t BHGE (T e R R L e
o A E A D nre B AR (3E,2003) 0 KT B R 2 4 KB E A
s?%%ﬂkﬁﬁﬁﬁi%@%i’62F%@iw$£$ﬂ@$?%iﬁﬁ%
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g = 2 (Materials and Methods)
-~ FREHE
FERHAR LT AR TELANE Bl- o EF B HESEVERL A
(Neoregelia cv. Perfecta Tricolor) ~ # %} # (Guzmania cv. Hercules) ~ B2 & % § #

9

(Guzmania cv. Carine) ~ % & = § $#J(Guzmania cv. Amaranth) % /|- 7“8 7 - B3z & L

EE N TEE TN 2 SRS T ARE T EREE IIACE LR

S LR

2 SN U R ST R N R GO IR R - i Sl ¥ g R
ww,@ﬂ&ﬁnwaﬁ%gﬂwufﬁmaﬁiaa’%wﬁaag
RAPAUFH PR L R R F R (R FX B HEE R H
A2 PRI -

129 F B L4 i 4o 1iF Tween20 ;H 15 248 > @ FPRGR=z = e &

=\

i %)E%
= M-
S S
‘\T‘-

‘E«\
-
Ry

AR B 2 TR S B L (kD A 5 s 3,3,6,1,1)
(Bl 2B) » 3% 4 Ff82 & ¢
HEREF

SR EE K TR 2 1 E B 1 /8 (Neoregelia cv. Perfecta Tricolor) » #* & % = &
BEwEFFY TG G ERFL) TG RITR G  FPLATRAS )
fo A B P s il 3 IR o B s ""‘««%ﬁ% 1000 & 27 & 4 @ " i >
WaEAF 7 HApPRR R * - kD RBEAF ) @ appdia
FERE AL ﬁ%ﬁ’Tifw%“@?Hﬁﬁﬁﬁﬁﬁﬁe

2=

e g AR P E LT

N

G

VR TR S
13 FkAR 24D s NAAZBAZZ ER &Rt e BEY HH B2~
%?@F%%ﬁ€£$%ii$%°

AREREAL I2MS 4 2 F ¥4 ¢ 3% Citric acid 200mg/L  ~ Arginine 50
mg/L~ D-pantothen acid 0.5 mg/L ~ Asparagine 50 mg/L ~ Glutamine 25 mg/L ~ Sucrose
30g/L~Agar7g/L o %34 EA&H L4 £ 4%24D0~05~1~15+2mg/L)s
2,4-D 1.5 mg/L+ BA 0.5 mg/L & %] & NAAO0.5~ 1.0 mg/L -



e & B2 BHOP A SIEE TR R F s T (P A Y G
33,6,1,1) st kR Er 5 - EAF 0 FARELS LT~ E4F o

MR RS AR EA gL f PR E252TH A
30 RMRET AL o BB 60~90 T B A R £ R L 25 &

B il b A A 3R A Je s

iy
Ll

PR R I A S
Wt ERE SR LS ERREITRT AT RS LR EA  BE
Ape> 5172 MS;‘?J% srarginine 50 mg/L ~ asparagine 50 mg/L ~ glutamine 25 mg/L -

sucrose 30 g/L ~ agar 7 g/L ~ malt-extract 100 mg/L > 33 & ApHE > B B 7 3 1
574 £a&Mes ANAALOmMELE £ TDZ 1.0 mg/L o AJR i & 4 4§ 125 2

CEA2Z EABEETAELE - FRAIx /MBS )WL HOSS L L JL%}@ L
AR R o SRR A R AR £ 060-90% BB T
WAL 2 IS 4R bR B X B e b

QRN | i‘a ER

(-)T R R

MR E AT A REERME A > M RGET I ANH L o B
®AFS 5 1/2MS /?J‘ v arginine 50 mg/L - asparagine 50 mg/L ~ glutamine 25 mg/L ~
sucrose 30 g/L ~ malt-extract 100 mg/L » 32 & A pH &> 3 B F#»# 1 53 2 &
BAEHELE L NAALOmMEL 2 & TDZ 1.0 mg/L -

BB AT N REIET R e 7o 80 rpmo KR 16 /] FFo k3 & 1600
lux » B AREFAL2E2C - FJL 10 EA4F > B EA4f 2 - T8 REERT TET
RER A 525 0 T2 60 RSB THMAL 2 S S d S EARGEFE T
PR AR T 4 2

(Z)E 72 FRE %
b g AT A RENHIRE AL AW S > AT W

AV A o F AR L 12MS 7 e arginine 50 mg/L ~ asparagine 50 mg/L ~
7



glutamine 25 mg/L ~ sucrose 30 g/L ~ malt-extract 100 mg/L > #2 % £ pH & >" § &=
AT ST 2 EAEHELE L NAALOmEL 2 & TDZ 1.0 mg/L -

BdR e & 252 Cr 42 XBBETAEL S KB 16 B> X% A
1600 lux » B B BIFAL22C - AR A HFHELENGOS 2 <2 5H - FTH5 -

A FASL 3 EAT o RABURBEBEIE T E TR LA 0 5060 X B
BRYMAL S B~ AP e R R S RApeaL -

2o~ TR RS

YOS OAA 2T p TE A B3 1/2MS BRI A T 4
3 # 4 arginine 50 mg/L ~ asparagine 50 mg/L ~ glutamine 25 mg/L ~ sucrose 30 g/L ~
malt-extract 100 mg/L > 32 % A pH &> 3 RS AHH# 1 5.7 adlle & % 2§+ 25
2CHE=F ERELET Sk BB 16 /] BEo Sk sg B 1600 lux /8 & M dF 4 25+2°C -
FiEA EAEH S NAAO0S~1.0-20mg/Lert 15 1 €45 & AJ2 2 10 £4f o
BB T )0 22060 R [ ERAE R B LS U S g
T RApredRL
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1. = & Feshk B ¥ %S B 4 (Guzmania cv. Hercules) ~ 423 B 4] (Neoregélia cv.
Perfecta Tricolor)¥ B 1 # = } # (Guzmania cv. Carine)* -] = & 32 e 8 ) 4 2 2%
LI

Table 1. The effect of NaClO concentration on sterilization of Guzmania cv. Hercules -

Neoregelia cv. Perfecta Tricolor and Guzmania cv. Carine.

Contamination(%)
TE B H CEERE
NaClO(%) Wbl H
_ (Neoregeliacv. (Guzmania cv.
(Guzmania cv. Hercules)
Perfecta Tricolor) Carine)
1 80% -- --
2 25% 35% 0%
Sterile time : 15mins -- : not counted

% 2. ¥l H(Guzmaniacv. Hercules)# | =1 %4 AR R 31 & g 4 2 @
;oo

B

Table.2.The effect of different florel development stage on the callogenesis of

Guzmania cv. Hercules.

The stage of young floret Young floret length performance
not well developed <1.9cm no callus formation
well developed 1.9-2.5cm yellow granular callus

well developed

(petals are over sepals >2.5cm no callus formation

more than 0.5cm)

basic medium: 1/2MS culture days: 60-90 days

13



# 3.2,4-D 2 NAA = & # %} # (Guzmania cv. Hercules) % -] =7 I = B 3% ff_r}ﬁ}
BB 2 AT o
Table.3. Effects of auxin and cytokinins combinations on callogenesis in young floret

culture of Guzmania cv. Hercules.

Regulators(mg/L) Callusing(%) / callus amount/callus feature
2,4-D NAA Sepal stamen Petal ovary style
0 0 - - - - -
22.2%
++
1.0 0.5 - - - yellow -
granular
callus
1.0 1.0 - - - - -
3.7%
+
a few
2.0 0.5 - - - -
gray
granular
callus

‘--> browning basic medium: 1/2MS culture days: 60-90 days

+: few ++:many +++ : mass
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% 4.24-D 2 NAA 2 & 4R 2 & = j #(Guzmania cv. Carine) % /| 7= 7 ¢ = B3R i

R S R
Table.4. Effects of auxin and cytokinins combinations on callogenesis in young floret of

Guzmania cv. Carine.

Regulators(mg/L) Callusing(%) / callus amount/ callus feature
2,4-D NAA Sepal stamen Petal ovary style
0 0 - - - - -

8.3%
++
1.0 0.5 gray -- - - -
granular
callus
25%
++
1.0 1.0 - - - yellow -
: granular
callus
12.5%
+
2.0 0.5 - - - -
gray
callus

‘--> browning basic medium: 1/2MS culture days: 60-90 days

+: few ++:many +++ : mass

15



% 5. auxin £ cytokinins 2 & ¥4 ¥ B 4 (Neoregelia cv. Perfecta Tricolor)#: -] i 7 I

- FEVN 2 9 >, Y ;g‘
S SR e

Table.5. Effects of auxin and cytokinins combinations on callogenesis in young floret of

Neoregelia cv. Perfecta Tricolor.

Regulators(mg/L) Callusing(%) / callus amount/ callus feature

24-D  NAA BA sepal stamen Petal ovary style

0 0 -- -- -- -- --
25% 91.6% 91.6% 75% 75%

++ ++ +++ ++ ++
1.0 0.5 white white white white white

callus granular  granular granular granular
callus callus callus callus
45.8% 83.3% 75% 75%
T+ o+ - ot
1.5 0.5 -- white white white white
: granular callus callus  granular
callus callus
66.6% 25%
e e
2.0 0.5 -- -- white white -
callus  granular
callus

29.1% 58.3% 25% 75%

++ +++ ++ ++

1.5 0.5 0.5 --

white white white white
callus callus callus callus

‘--” browning basic medium: 1/2MS culture days: 60-90 days

+: few ++:many +++ : mass
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4 6. W%k $(Guzmania cv. Hercules) ~ B 2 & % § 4] (Guzmania cv. Carine) ~ %%
¥ B #i(Neoregdlia cv. Perfecta Tricolor) | 1= 7 I % {33 {6 84 $0 £ e 2 47
FoodkE e

Table.6 . Callusing percentage ~ callus amount and callus feature of floral organs of

Guzmania cv. Hercules ~ Guzmania cv. Carine and Neoregelia cv. Perfecta Tricolor.

Callusing(%) / callus amount/callus feature

Hhh H TERH
Explants MIEFx hH
(Guzmania cv. . ‘ (Neoregelia cv. Perfecta
(Guzmania cv. Carine)
Hercules) Tricolor)
8.3 /++ 25/ ++
Sepal -
gray granular callus white callus
91.6/++
Stamen - -
white granular callus
91.6 / +++
Petal - - massive white
granular callus
22/ ++ 25 N+
75/ ++
Ovary yellow granular yellow granular callus
white granular callus
callus (NAA1.0 mg/L)
75/ ++
Style - -

white granular callus

Media are 1/2 MS containing 2,4-D 1.0 mg/L+NAA 0.5 mg/L and culture for 60 days.

-: browning +:few ++:many +++ : mass
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£ 7. Wbl 4 TR FHIE % TDZ1.0 mg/L+NAAL.O mg/L #7532 % 2 10 ik {8 5
R A 7 2 A5 o

Tab 7 . The bud proliferation of separated bud blocks on 1/2 MS medium containing
TDZ 1.0 mg/L+NAA 1.0 mg/L in solid medium culture of Guzmania cv. Hercules.

Bud blocks Bud length (cm) Bud No. Bud No. / block
0 week 10 weeks (10 weeks)
5 0.5 0.6-1.0 11 2.2
5 0.5 1.1-1.5 17 3.4
5 0.5 1.6-1.8 20 4.0

basic medium: 1/2MS culture days: 10 weeks

28 W% B H T RRME £ - B %2 TDZ1.0 mg/L+NAA1.0 mg/L 3 7 35 %
A 10 & (5 TR AE o

Tab 8. The bud proliferation of microshoot explants on 1/2MS medium containing
TDZ1.0 mg/L+NAA1.0 mg/L in solid medium culture and liquid culture of Guzmania

cv. Hercules.

Shoot No o
Culture type Multiplication rate
0 week 10 weeks
Liquid
15 -- --
Culture
Solid medium
15 48 3.2
culture
‘--> browning basic medium: 1/2MS culture days: 10 weeks

18



BlLEY B #Hesopd fmh ol |

Fig. 1. The ornamental bromeliad cultivars for tissue culture.
A.
B
C.
D

. ¥ & = b #(Guzmania cv. Amaranth)

#2E B # (Neoregelia cv. Perfecta Tricolor)

. ¥ % B # (Guzmania cv. Hercules)

B 1 &% =k $(Guzmania cv. Carine)
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B 2 ¥ %} $#(Guzmania cv.Hercules) % /| =7 B3z o Az 4o defhiss & 2 775 o
Fig. 2. The initial culture in the various young florel organs of Guzmania cv. Hercules.
(Bar = Imm)

ABBYHLEE R -

B fomsr ZER W28 TR F S EREYRERA

Y 33v3+6~1~150

k)

R
I
&
£
w

Co 5 8 30 i 5 EAARAB 12 5% 2 2 42 -
D.3 % 3 AR = 2 2 -
E

ERRE AR B2 ) o
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Bl 3.4 % i # (Guzmania cv. Hercules) % - f= = % 7 [ 38 45483 1/2 MS 2 &

2,4-D 2.0 mg/L 2 NAA 0.5 mg/L 3% %‘r)@ £ B2 A
Fig. 3. The inducible callogenesis in the young florel organ culture on 1/2 MS
supplemented with 2,4-D 2.0 mg/L and NAA 0.5 mg/L of Guzmania cv. Hercules.

(Bar = Imm)

(AYER~ (B)F ¥ ~ ()24~ (D)4 ~ (B)F % 33 HARIRARS 8 0 (S0 £ i 2

__i 'l’g‘zli o
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Bl 4.4 % B # (Guzmania cv. Hercules) % - f= = % 7 [ 8 45483 1/2 MS 2 &

2,4-D 1.0 mg/L 2 NAA 0.5 mg/L # %)&T £ B2 A e
Fig. 4. The inducible callogenesis in the young florel organ culture on 1/2 MS
supplemented with 2,4-D 1.0 mg/L and NAA 0.5 mg/L of Guzmania cv. Hercules.

(Bar = Imm)

(A)F 5 ~B)F -~ (OfFm D)2 B)- s s B R 6 epad

i ‘l%‘q} o
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B 5 W% B #(Guzmania cv. Hercules)+ % 33 & 472 i & e g 2 st 5 4 2 fiF2)
Fig. 5. Formation of granular yellow callus in ovary explant on 1/2 MS+2,4-D 1.0
mg/L+ NAA 0.5 mg/L , and proliferation of continued subcultures . (Bar = 1mm)

A F SR HEMEE U2MS 28 24-D1.0mg/L-NAAOSmg/L & & (S5 & =

B~C-D-E 3 ﬁ:i;}%r}&} RS B A R
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B 6. W& = g4 (Guzmaniacy. Carine) | 7= 7= B33 {8 Wl & w2 ) -
Fig. 6. The induced callogenesis in the young florel organ culture of Guzmania cv.

Carine. (Bar = lmm)

A BRIFXRHZ TR -

&

CEPr{EMEMA* 1/2MS 2& 24-D 1.0mg/L ~ NAA 0.5 mg/L & i * L

oA 2 )

R

D E~F -G -H&AZE M 25 T~ F SR EHEE 12MS &
5 v

& 2,4-D 1.0 mg/L ~ NAA 0.5 mg/L 4% it 2 {3
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B 7. &=k H(Guzmaniacv. Carine)* /| “ = B % ¢ I8 =83 1/2MS 2 &
2,4-D 1.0 mg/L 2 NAA 1.0 mg/L % %)ﬁT £ B2 FA) o
Fig. 7. The inducible callogenesis in the young florel organ culture on 1/2 MS

supplemented with 2,4-D 1.0 mg/L and NAA 1.0 mg/L of Guzmania cv. Carine.

(Bar = Imm)

(A)F % ~ B)F ¥ ~ (O)FE ~ (D) EL~ (B) i Hss FALRALS B0 15

__i 'l’%‘zli o

G
=
i
%
s
|
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B 8. #2F & #(Neoregelia cv. Perfecta Tricolor) {=##33 & #8448 >+ 7 ¢ auxin £
cytokinins 2 & 3 éﬁ—)ﬁ] £l )
Fig.8. Callus formation from petal explants of Neoregelia cv. Perfecta Tricolor.

(Bar = Imm)
AZF&AELIESEEMBENLZ - BEAA2 L= B2 2§29

AT ERERT 12MS 28 24-D05mg/L ~NAAOSmg/Lg % A4 £ =B

A tl‘%’—ﬂ A

o

(w,

S

B foss MR 12MS 24 24D 1.0mg/L » NAAOSmg/L 2 % A4 £ =

‘]‘%‘:l} o

(w,

C iE@ps 424820 1/2MS &£ 24-D1.5mg/L ~ NAAOSmg/L 3 % A4 £ =

7

o

(w,

=
NN

D ¥ R/ 1/2MS &5 24D20mg/L~NAAOSmg/L 2% A4 £ =

aarﬂiﬂ

\
o

E {932 8 M 454820 1/2MS 2 & 2,4-D 1.5 mg/L ~ NAA 0.5 mg/L ~ BA 0.5 mg/L £
R4 E =B 2

F HRe TR tifds 1/2MS 8% kit 2 {35 o
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TI'lCOlOI‘) o P s B e R 3 ;g.)ﬁ £

B 9. 2% § 4 (Neoregelia cv. Perfects

e

) E 2 |
Fig 9. The callus formation from petal and stamen explants of Neoregelia cv. Perfecta

Tricolor. ( Bar=1mm.)

Az S EMERA 1/2MS 2 £ 2,4-D 1.5mg/L ~ NAA 0.5 mg/L ~ BA 0.5 mg/L #
EAZEZ B AT ATRRG S B

B.zz g2 i 1/2MS 28 24-D 1.5mg/L ~ NAA 0.5 mg/L ~ BA 0.5 mg/L 3
AAIEZ B B EEP ORI 6 g

C.iempz &/ 1/2MS 2 & 2,4-D 1.5mg/L ~ NAA 0.5 mg/L ~ BA 0.5 mg/L 3
HERAAEZ B 5530 § 3k ;g»b A e

D.75732 445480 1/2MS 24 2,4-D 1.5 mg/L ~ NAA 0.5 mg/L ~ BA 0.5 mg/L #
RAZEZ B S 2SR ROk & g
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B 10. % & =  $1(Guzmania cv. Amaranth) % -] = 1= B 32 6 48 3% %-)E} & E_%‘«L i

A% 0 ( Bar=1mm.)

/

Fig.10. The induced callogenesis in the young florel organ culture of Guzmania cv.

Amaranth.

AR EE 12MS 28 24-D1.5mg/L~NAAOSmg/L %44 £ - B

x5 M2
1 l’b—L‘Tﬂ A% o

B 7o MR 12MS 24 24-D2.0mg/L » NAAOSmg/L 2 % A4 £ -

Vs A

C-E ¥ e #8446 1/2MS 28 24-D1.5mg/L ~ NAAOSmg/L 2 % & 4 & =

B2 ST EARL 2 ) 3 R A .

FiErg A 12MS 24 24-D1.5mg/L ~NAAOSmg/L % A4 &£ - B

RVECY S S R SR - 30T LTS (ER L DEIEIE R

G 7o A48 1/2MS 2.8 24-D1.5mg/L » NAAOSmg/L 32 4% 4 & -
7 {54246 TDZ 1.0mg/L NAA1.Omg/L 7 25 A H 4 A3 B 54427

-
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B 11 ¥ %} # (Guzmania cv. Hercules) % -] 7=+ % 32 {5 #4834 éﬁ-}&] & ..“:.E'_f%\z-ﬁl 4Ty
_7; tl‘%—:l} o
Fig. 11. The induction of adventitious buds in ovary-derived callus (2,4-D 1.0 mg/L) of

Guzmania cv. Hercules.  (Bar = Imm)

A~B~C-D 1&7 £ BB 1/2MS 2 & TDZ 1.0 mg/L ~ NAA 1.0 mg/L & i * {8

R R VA O S
E~F7? 25 Fuihetd  RITyHL 2§
G & o> 24-D1.0mg/L - NAAOSmg/L 33 & A2 v I 54 -

(M KR 5 T 5 2 A8 24-D 1.0 mg/L+NAA 0.5 mg/L & 7 {5 =03 #2

FOORRE & BRI AL B )
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B 12.8 % B $(Guzmania cv. Hercules)=t # #: e 48 7 #8% 4855 % % 1/2 MS+TDZ
1.0 mg/LANAA 1.0mg/L #7332 % A 7 #8372 3) - (Bar=0.5cm)
Fig.12. The bud proliferation of microshoot explants on 1/2 MS medium containing

TDZ 1.0 mg/L+NAA 1.0 mg/L in liquid culture of Guzmania cv. Hercules.
A~BE TEEEAIRMRE AT -

C-D#EMA T W bHb L 2 )

E~#82 Fi8 F iz 24 2 19 .
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B 13. ¥ % $(Guzmania cv. Hercules)=t # 32 18 48 7 5. F4832 % >t 1/2 MS+TDZ
1.0 mg/L+NAA 1.0 mg/L 3 7533 % A 7 37 2 §3) - (Bar= lmm)

Fig.13. The bud proliferation of microshoot explants on 1/2 MS medium containing
TDZ 1.0 mg/L+NAA 1.0 mg/L in solid medium culture of Guzmania cv. Hercules.

(Bar =1 mm)
A- G A w5 L H T EH 1/2MSHTDZ 1.0 mg/L+NAA 1.0 mg/L # 7832 & JL =

B RHEEL R 2 A SEBEME PRI RS CE VBT HEL
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B 14. ¥ % B $(Guzmania cv. Hercules)=t # #2 {8 %8 7 H. F 4842 % %% NAA 1.0 mg/L

H1U3 % BT M E 2 0 -
Fig.14. The bud elongation of microshoot explants on 1/2 MS medium containing NAA

1.0 mg/L in solid medium culture of Guzmania cv. Hercules.
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B 15. NAA % B 4 (Guzmania cv. Hercules):% 5 28 1220 3 ©
Fig.15. Effects of NAA on rooting in adventitious buds of Guzmania cv. Hercules in

vitro.
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