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BH RMIRAETCECT  ([BEERIREESME AN A 43 S R A E IR IC S LA B 85
BRI S PR B B (AR BAC S AR MY - 55 KoyuncuE A (2008)1 500 ppm
5700 ppm BA + Gibberellin (GA.7) A EH EEBk S I o] 38 ARS8 ~ QUKL Bl R o3 ke A e ) o (218
BB A R E A Y B4 o 22 2 FE R R 5 (329202829 o S A (2007) 4 GIFERETE
EESYEHA RS # 8 E A500 mg/Kg BAT]HHEI 14930~40%fE &YW - B2 DU i Y 75 = 5 F 50
mg/L~500 mg/L BAT]{E#E G 7L (Protea cv. Carnival){t/EHi e B2 FBIFEM" « 4N ii3x10°
M~1x10"° M Kinetin o] {i¢ # 4L # %2 (Chenopodium) ] 2 4 £ K BAAE Y » JREG(R i BB HR %0
(Rudbeckia hirta L.)IF: 4 £ #0553 RS o FraH %k i o IR I040H 4> 24 Z ATKinetin=BA
] SR A o e A T

ZAT » SMFEAH R o S E B AR A B TP R 2 s B/ VA FHRA SRR ERET - = v EA
HHRE 7y R R AR m RS A U (R HE TR - FEAS B DL R A ik S AR B [
iR R A S o R A ER 9125 e aT 4B 4> 2425 (N°-Benzyladenine, BA)¥IPEAETETE
g L B2 i5est A AL I S fE  Ceremony Blue Flash’ (B %% E5) DL K ‘Luna Rose’ (ZE#F £ #k)
PEERIEIFE G ANZRNEDRE » AR EEE VA RPEBEL - WEh &M
S NAE A B VI E B 2 v REME -

MELER A

—~ AEme

AR 2012426 H £8H MAITEFEAL AN 2 F & B 2E X B 5 A5 IR = TP ElT < i
& {4t & 5 f# & Eustoma grandiflorum ‘Ceremony Blue Flash® (18 {# ¥ B ) LA 2 Eustoma
grandiflorum ‘Luna Rose’ (FE#35Hk) - 7 {# FISIGMA Chemical Co.4: ZE HIN°-Benzyladenine
(BA)&S &ty » {5 FH 95% % i B /A FF DL — ZOR 8K Ic BB -
— - AAEmEREt

AR B Ry iRt 5E 2 & B E ET (Randomized Complete Block Design) » 455 i il 31 iz ¥ 21 £
BAJE 501020 mg/L > 1545k B (Y i FE 2.4 m®» Rl AE PEALTE 16014 » PR 5510 cmx10 cm -
= # BAE

FEALHE ‘Ceremony Blue Flash® (12 %) K ‘Luna Rose’ (F2#F358k) 22012456 H 26 H E 1
1% B4 R ESHEEAME HEBA 0 ~ 10 ~ 20 mo/LJE FE & — R (HRLUBHEE » #RE4Y20em - ks
B A7 I ENE R L) o SO A B 1% 2 A S A R Y N SR L R P B SR 3R A R — B R
sz el sk - FER BB EAEFIORREGEERS - FE - fifE - EREL(EHET
WUEE— B RCNIE) ~ B~ o RLERAT ~ EOMH - TESRE - FERR ~ BIFEH B~ SR EDURIRAE R
55 - {# FJLFRA Texture Analyzer (Brookfield Engineering laboratories, Inc.{5 22 )HI & 3 ¥R -
{# F Leaf chlorophyll meter (Minolta SPAD-502): I & FTEA ) N 55—k B R T - 8igE
#3k DL Costat 6.2 (Cohort Software Monterey, CA, USA)4RaTERAS T8 7 o AT DA M i /N 72
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F 4717 (Least significant difference, LSD) » 437 Z B EE [ AP =< 0.0575 Mt 8 & 7= 5 - BIP Bk
FSigmaPlot 10.0 (Systat software INC., San Jose, CA, USA)4& [E|#R fe 4 &l -

m R

— MRS REGAHFREERET IR E

At BRI B A > R R (BA)E i B E R P AR B bRy & - sUBM B R sl 18
BREL R BRI Pk W G > NS A A 5 2L ZEBA 10 mg/L 220 mg/ L& W 2T » e 48 3 A H /B
REZ AL LR AR MR ZE 2 -

MEF it 4l A 53 2 ZEBA 10 mo/L f2 20 mg/L i #81% (FETH 1% 55 7 ) SR HUE PRI 22 A NBT (L - &K
AAE oy PR BAE G ST (G B B R B R bk A bR - H R BEEN (L i T i SRR A
BHFEZVEH /MY > Sk ERIBA FHE D E BRI E R INB B IR R /N B % (E

Luna Rose Ceremony Blue Flash

B — ~ R ER RSPk R G R B I A AR 0 R BAR EURE R T PRSI -
Fig. 1. The appearance of E. grandiflorum ‘Luna Rose’ and ‘Ceremony Blue Flash’ plants applied
cytokinin (BA) foliar spray.

FRTERAERU IS EEIRIEIR (R —) » ST BRIk S e B BARGERHAY I B
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UTEE(E > BURMER N HEREE 2 A RET A 2R - IS EBR EE K [E
ZEERM G - S A oy R BAE R G TR ER (L 2 3 R SE a0k B IEF RS
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T TP BRITENR KOS ER R R R R 2 R E IR
Table 1. The growth characteristics of E. grandiflorum ‘Luna Rose” and ‘Ceremony Blue Flash’ under
different cytokinin (N°®-Benzyladenine, BA) concentration treatments

Growth characteristics of Eustoma grandiflorum

. Plant Inter-node  Leaf Stem Leaf .
Cultivar  Treatment  Fresh . Node . . SPAD Axiliary
. height length pair  diameter length/
weight no. . value buds no.
(cm) (cm) no. (mm)  width
Luna Rose Control 57.04'p> 61.08a  10.40c 5.87a 23.40a 4.95¢ 1.52a 48.79a 10.60b

BA10mg/L 57.68b 59.22ab 11.43b  5.18b 21.32a 530b 1.44b 40.10b 12.21b
BA20mg/L 68.25a 56.88b 12.28a  4.63c 2252a 578a 1.43b 42.69b 24.32a
Ceremony Control 36.49b 54.14a 9.28a 5.83a 12.48b  3.90b 1.43a 61.64a 2.20b
Blue Flash BA 10 mg/L 44.23a 52.70a 8.84a 5.96a 14.16a 4.38a 1.43a 54.09b  6.40a

BA20 mg/L 42.64a 49.89b 9.15a 5.45b 13.00ab 4.52a 1.36b 53.42b  7.46a

! Data was investigated 5 weeks after BA treatments.
2 Means in the same column followed by different letter are significantly different at P<0.05 by least significant
different test.

[t A A G B 8 A L &% R B R AR AR R B 5B — o R E L DL By S e R E(E = B =) -
H 5 — oy R EAr DA b2 88 = R 58 = Hi R Ry i R BT 1T S IR AH Y B R B8 KR dlifE 93 L E BA
FRIEAH - H ARG B EM S BB MORNGER (i 2 81 R8G5 - JCE DIBA 20 mg/L
J PR AH % fy A B - S5 BARR AR AV AREN AL G 00 - PRAS I BRI E A W IR B 2B — o B Ei i ke
a2 THAS ZU6{E G fiz > BA 10 mg/L i BE&H LIS i - ifiBA 20 mg/L&J 10 i fir - “FSEEFEL”
BA R HH 4F A PR 6 7 O IR 25 BE i SE 0k BARR HEAHAE PR OH BE - {2t HY PR R I 6 R A 4 1
T

= MRS RERBA)HFBEESS RS E

55 Ry B 22 R 7y L Z BAS RS FEAE MR i MERY 2 B > R R BN E R 55 T HL — T PR
PrATATE R B H OB 215 (E ) - T o347, (lateral branch)HyEF &y " H F EEifir =5k
ERAE=ZGMUM EME, - TR BE ESEUNRELFEEESA TR L LR » &6
i A RE A A EHY 53 22 (folK) BT » ] 73 B — 537 (binary forks) ~ =777 (ternary forks) kU577
(quaternary forks) - FH[&l VU O] & F| &8 41 A 97 2422 BAME i 19 £ A5 1 B2 B0k e S B BE HE R
KGRIy 2B TR AR - Sy BB % - HIP R IEF M E - MERHERHEE -

SR BEAESH PRI DAL 3 2 73 15 o PR A B8 &6 R (3R =) B PR AS A A AR AR 3 IR AL R BAJE
BB R2ft > Mg ER - 55— RVET I B QIESR AR - AMER IR
LA AZ R - N B IRANBAREIMN » — @ Ve BiREE =% > miE BIlEk Y
Fo8~OfiEl > SnfE G R EE ALY 68 — oy LERfL - (BAE =572 R VU o @ B AL % > il BE 4 55
B R FERER BT BANE B A MR BRAH I I =0 & R VU 73 & i i B - Y HRAH MG R I 73 22
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Fig. 2. The effect of cytokinin (BA) treatment on the internode lengths from first branching node of E.

grandiflorum ‘Luna Rose’.
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Fig. 3. The effect of cytokinin (BA) treatment on the internode lengths from first branching node of E.
grandiflorum ‘Ceremony Blue Flash’.
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Luna Rose Ceremony Blus Flash

BA20mg/L BA10mg/L Control | BA20mg/L BA10mg/L Control

Py ~ AR 0 AR AR D BB -
Fig. 4. The branching of E. grandiflorum plant applied cytokinin foliar spray.

T TS BRI EN S SRR BN FR R o R R L SRR R
Table. 2. The branching performances of E. grandiflorum‘Luna Rose’and ‘Ceremony Blue Flash’ under
different cytokinin (N°-Benzyladenine, BA) concentration treatments

Branching performances of Eustoma grandiflorum

Cultivar Treatment Lateral branch 1st branching Binary forks  Ternary forks Quaternary
no. node forks
Luna Rose Control 2.50%a? 4.20a 7.90a 2.70b 0.00a
BA 10 mg/L 2.50a 4.04a 9.04a 2.86b 0.04a
BA 20 mg/L 2.11a 4.33a 8.52a 3.72a 0.07a
Ceremony Control 2.12a 4.28a 6.28a 2.16a 0.00b
Blue Flash BA 10 mg/L 2.24a 3.72b 6.08a 2.84a 0.04b
BA 20 mg/L 2.08a 4.04a 5.70a 2.77a 0.19a

! Data was investigated 5 weeks after BA treatments.
2Means in the same column followed by different letter are significantly different at P=<0.05 by least
significant different test.

= A HERBA) T FEEREERZ R E

TEPRBATEMEARRIE - PR Bl o b he G O B e B R FE T o R IR E
SRR > DIEHTC U MESF BB BIE W IN(R =) - BB B IR 4H e BAjz T 4H i Al e B 5
2B o IHJEBA 10 mg/L{HE RS an Al BE A S bk R IS R BT HUAE S > T e B A
FEHCEIHE - ETEME R R EIE 0B HHEBARRE B EAEH R 4 DL ERR FITE H B - 2
T BRI S= bk S IR A TE S 3% B Rk L& B DS IR 2 P BAR B 4H - 1 dn il 18
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R R b T 52 IPE B A & IR m] L | 7o AH I BEUR AR 0 HER AR LR o (L DA 2= AE
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T= - RS ER I ENE R MG B B R B A BRI > R Z BT MR R

Table 3. The flowering performances of E. grandiflorum ‘Luna Rose’and ‘Ceremony Blue Flash’ under
different cytokinin (N°-Benzyladenine, BA) concentration treatments

Flowering performances of Eustoma grandiflorum

. Total Blooming Mature Flora Flower 1st Pedicle
Cultivar Treatment . Days to
flower  flower  flower buds  diameter flower length .
flowering
no. no. buds no. no. (cm) node (cm)
Luna Rose  Control 23.95%* 2.75a 5.75a 15.40c 4.92b 7.30c 10.40a  63.40c

BA 10 mg/L 32.86b 3.18a 3.64b  26.04b 6.11a 7.89b 9.50a  66.46b
BA 20 mg/L 38.76a 3.16a 2.16c  33.40a 6.08a 8.32a 7.56b  69.00a
Ceremony  Control 10.68b 2.72a 4.04a 4.04b 5.65ab  6.76a 9.98a  63.20a
Blue Flash  BA 10 mg/L 19.16a 3.28a 444a 11.44a 5.93a 6.04b  10.34a  63.20a

BA 20 mg/L 16.81a 2.88a 3.81a 9.96a 5.27b 6.46ab  8.88b  63.15a
! Data was investigated 5 weeks after BA treatments.
2 Means in the same column followed by different letter are significantly different at P=<0.05 by least significant
different test.

Luna Rose Ceremony Blue Flash

'\

"REEET
Control “ “ AR Control
1lbuds | \ i % +\ L RE! 10 buds
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10mg/L 10mg/L
14 buds | 18 buds

e WX\ A8y L, BA
20mg/L 8 \ \ _ 20mg/L
17 buds \ ' 14 buds

el 71~ M AR o SRR W R S E R TP R B = b
Fig. 5. The flora buds quantity of E. grandiflorum after two weeks of applying cytokinin foliar spray.

PRI R R AR PRIE R A A o SRR AR R A E A A2 2 - RS i Bl ss bk
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deformed flower of BA 20 mg/L

normal flower of Control

&S~ FEAERE CERISERkT B4R R E BA 20 mg/L JERKIETEAL -
Fig. 6. E. grandiflorum ‘Luna Rose’ deformed flower caused by applied cytokinin BA 20 mg/L treatment.

A HEBA N FREIEIEEEWE LR E

PIEm BT H 2 — RACKAVIRGE - B s 5 N & HBEEE N E - Hit - AR
A BAG B 4H B IR 4H V) TE R F ¥EHE E - 55 I LFRA Texture Analyzer (Brookfield Engineering
laboratories, Inc.{#2%) DLZEHI] 5 20N & B 48 X EERFFrFR i A M I E » DL T 5(9) ) Fon 0 BUEM
K o JIFERROR - TSRS o Ol 45 SR BARZ B AH R AS A RE AR B 2 AT B A ST RE
(Peak load) ~ f % Jiti /75 (Final load) LA k¢ > £ /7 /% (Average load)35 A s i HE4H R ik - BEREL
BA 10 mg/LE(BA 20 mg/ LI jifi 35 =] 34 i 3= SEhg (=) -
VU ~ PRGN EN R SRR R
Table 4. The stem hardness of E. grandiflorum ‘Luna Rose” and ‘Ceremony Blue Flash’ cut flowers

Loading stress Luna Rose Ceremony Blue Flash
(9) Peak load Finalload  Average Peak load Final load  Average
Treatment C)] (9) load (g) ©)] C)] load (g)
Control 1326.12'h*  905.20c 1125.63b 1289.68b 817.40b 1063.97b
BA 10mg/L 1729.84a 1350.20b 1561.34a 1557.80a 1054.00a 1303.55a
BA 20mg/L 1785.68a  1640.16a  1563.87a 1585.48a  1038.80a  1294.85a

! Data was investigated 5 weeks after BA treatments.
2 Means in the same column followed by different letter are significantly different at P<0.05 by least
significant different test.

= =A
& G
A 3 3R (Cytokinin) BHEY) 4 B 2 B A ELF b St R N R T EE
2 53 5 B R FE S B 5 O %) o AEAEFRAE D) I F 75 A BRI 9 g 2 (50101018200 5 5% (2000) S 7R 2K

FICHAHERT « - RIS BT A ROTE RIS LB S E MRS AR a R
BERE RIS - NS BRI RS ED - HEFKinetin 10 mg/Lsy
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BA 100 mg/L A ECBRAE MR _E BRI KL o 308 IIFE 2 M5 R B AE A ®28) o 4l o 24 25 0 P ST A BT A E
(O TE I SF AR &% R TE 2R B B A (R B A A0SR, A0 M TR~ T U DA 0t g 5 (5:10:3033:39)
Wu Kz Chang (2009) LA [E] 4l Bl 7 24 2= & R EE T L FE BA > Kinetin DL K 2-iso-pentenyladenine (2-ip)
IES i 0 T 5 T 2 AT A B R FERE 8 > 0 DA BARE S e B Y o s B S B s A 2 [ I
M 4R 5324 2% BA 10 mg/LE20 mo/Li K AT e #EFEZF 3L » B MNAETE SRR IR = 0y 200 % » Bl
AT AHRBA SR &5 AT & - HAINVA VR KB B ML S8 ERE T » 45 300 ppm
BA+200 ppm Gibberellin(GA) T [ {85 & 4 117 3 A5 6% B 619 -

ZAI » 4 A o S B i R S BBV 722 SR 2 8 SR i I BA 20 mg/L KXY
R RITEN RSB E LT A ER a0 ERE/ME . RS IREE
AR AR E B - Honfd  Sa iS5k tH BRI I FE 2%  Bh&S S BAMR (2012)# & 5 0L » A R EE M (&
B HEEES > BEUEN LA SIRERBERY - B AERNE - FHNE A
SPEAM AR B L o LR o i T P T A S e T B R R R AR R ©)

A a4 R AR U it B ARY D AS T AR PR AR S % - BT AT AE Il - AbadSE A (1994) 55 45
HilE F Kinetin 10 mg/LA ECBRAB IR b il 0T 8332 3 I FE 25 O BRAERY - E S bR sl > 420
A RARTE® > 5UE Prat A (2008)]i A BATA T 167 WA 40 1E 4 B0 I > (B B s Rk i
ECO s HEHIETREELE S YL R 0 YIRS BB (RENZEER - BN D S N I BB
%o B4R FRNE o H5—mTRE RN R dliE sy A E A /R Z (Auxin)lH A5 F - HMi4RHE o> A
ZU RN T A RZIEADERR SR - HIZF(RZ)HS T EZIEYERSE TE£2E&F
Fe TaHR Y E | BT SRR I DR M B I R RS M R IR (410202483 o TE e A RRL L
2 A RZEEEAE A FAER - I HIGIEIEES) - HELFRHISER 8L o MAHpE s Z R
BMIZEAER - W R - BEAREBARER GEE - THEFESYAFEE - 128 85 5 (0 A
HOMEIAE 8 < %3h 2% (Gibberel lin) W Jif o i A5 0T {(2 4 673 ] (e 2 R 38 R =5 » 369 L A8 ok PR R e
HIRESEE(E® o (Rt > 35 RIS AR o U i pl 2 TERY B A 4 4 R bR (B B - e o] i B
FhZA i e A i = R iR e

ST RE o 24 25 it PR 9 5 2 DR B R B 8 5 5 0539 Popenoe (2006) B4 LA BAIE Ji 3 T
(Mangolia grandiflora) - &5 SR 8RR RIERR R S R 28 BA R - NIEER AL —E - HE
BEEYHERE ~ RE LRt & 2R A S » MAKBAR S EE® - Sakai% A (1998)
RITLLUE 5510 mM BATA - ik R S e P O 538 107 AT 2 50 (5 R P 55 A i i Py 0y ==K P s B 5 S R
(30)e 7 35t B £ ) 5 T T G AT AR 20 4 Z BARY U5 S BN RS M A BT R i s 28 (R TE 2R b
BEITEF 8 > FRF IR SEAR SR @B - HACSEOMENE - EET M ET R A dE - 3
TR o MR S PABA 10 mo/ LM i WY 2R B A ] B2 5 o (HIE AR A oy R BRI R
(b2 RZEAT miEE A P2 22 B R85 X BUA 2% 5 B EHE R A RAR I R ACAETE -
DLAH At 73 34 22 B AV Jte A A B 12 HE TR 2F o0 fb - S INFE 268 (BAEEF3 A HEMREE4E
RAZ T > MR EE LGN DA R B oy 2 MEfR ) - MR R EE B E LSk a4 &IiE
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Effects of Foliar Application of Cytokinin (N°>-BA)
on the Growth and Morphological Changes of
Summer Eustoma grandiflorum®

Yen-Hua Chen and Woan-Yuh Tsai?

ABSTRACT

The cut flowers of Eustoma grandiflorum in summer were usually lower quality with
fewer lateral branches, less flower number and thinner stem diameter, than that in cool
seasons. Many related researches has focused on the cytokinin (N®-Benzyladenine, N°-BA)
application on the flora and fruit crops to induce flora initiation, lateral branching and
flower numbers. In this experiment is aimed to investigate the effect of N®-BA on the
growth and morphological performances of Eustoma grandiflorum ‘Luna Rose’ and
‘Ceremony Blue Flash’. The result indicated that the twice foliar application of 10 mg/L
Né-BA on Eustoma grandiflorum could induce flower initiation, and the flora buds, branch
forking and stem thickness is also increased, but the upper internodes became shorter and
lower in leaf chlorophyll content. The efforts of N°-BA application on Eustoma
grandiflorum were found variable among cultivars. Eustoma grandiflorum ‘Luna Rose’
has better branch forking character, and the N®-BA with 20 mg/L resulted in stunting plant
and shorter in upper internodes, leaf shrinking and deformed flower as well. As a result,
the N®-BA application should be depending on the branch forking performance in Eustoma
cultivars.

Key words: Eustoma grandiflorum, N®-Benzyladenine, foliar application.
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