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commercialization)

A8 qota

st ENS

L

00050
THTAYER

i
1§
1 0=-66



g

“od
=

A

A" A (A

2=
=

83} 7

v A
=

°of HuAg AFFAE S A3 4Ld

o
=

_UH

il

—_—

5

8 4

2010

=

Tor

il
ﬁo

,mo
3
~

B

=
N

‘mo

—_—

0

—_

0
w_
B!

£

N

4 9

Al
T

2

g

—

~H

—_

0
w_
B!

1o
B



=0
z0 o)
o B |
B M o o ¥
~ — X
x° 9 % X X W
= X <~ 0 - T A oF
G = T 4 5 Cy
1J_WI X0 == e - :.L e 9~
ToR o MM T =y o_ _ =3 ~ N io .|
N =) ol = o X° s o~ > " B
. o s o wjr KO N oy ~
w5 ! o o % o _ % O % e
! Clﬂ AL ~ ;Of - Lf —_ u_m O_W ‘Ul »A#! Lf o ﬂ._l
hin = 00 X0 B In oF o ° =% 2 9 AN B!
. L+ K T rx ﬂsﬂmtgaé}%
o K o) o R Jia} HK | 3 X o
M3 = T 5 R g =T 3 " -
— S = ojy R wp oM < 28 3 op P
X o = B qooF X ® rlE= w J o o T X
. T z © & I KRB =R i S
Gl = ™ 5 T (= 100 ny = () W M < g o) o 1 T 3 RO
= s B o ) EI F0 F ’ —
N A o CIGY o 80 o] W o a3 o0 = F W N = N
{n g oy ) o = (oo < = gy -8 = - w N
- . 0 ‘ml ] E..* N — —_ _— = — o Q X —
~ ) oo il ) & ™ N T S T - = d4
= T m o 2 Yo m w X R i
o v NS 7 ol ol o)) — N -
o - y W T T oy oF o %o Y Ho ¥ I N T b
o = = R o = o ol T b g no o Y mon
e oi&xwﬂg%mﬂu@%;murzgyvﬂenlo
A ﬂoﬁo%uagﬂﬁaﬁoﬂwmﬂl é%@ﬂ
%%qgg ﬂmﬁg}u,m»og<1%aro %
» 7 &5 AR L D B
5o ﬂﬁaaoaa o:iﬁﬂa @mﬂﬁgﬂx{;
= X0 W n . oo o T ot wOE o X e w X o =0 F
T O w b CC) S ¥ x © 2 R v 5 F T T o
% mnfﬁoy;{fiioqu B
B o i = = 5 N ) X il = T LY g m L= X o
nE o 2 ®oo % = ™ = = o O 0 ol 2 B
o — = - d o= 0 o X = X Jal~ KO ~ o = 0 | BB Rk
_ Ak lﬂ% = A T X T3 bog fi mﬂﬂuo}
- = ol AN v o ‘ 3 i
et _ = W 3 = wm o J ~ m N Y & = Fo or o RN %
e 1 1_ J <. X - 0 0 ) a [—
W m__u wm T 3 o = mm o o ML mm % Hi %m W m B A oqm E
0 NS b XO o = ~ Th (o mw = = o = Bl N N Wr o=
oy 20 S w T T = N b o O TR a9 T 5 N S
ol yaufﬂwkffnemo::ffgiw m;f:«.q
~ RSy N = X = < L ~ | o = ] Q N o X F plp
B Ay o X7 %o <~ N T G N T R -
_l_l MM S ﬂ ~ X N . = KO LT ™ FIK ! X
o F R g %qvéxﬁgd@uﬂ ﬂyﬂm
5 ] = ¥ TN zo W E3 hpoox 5 e ol wr I =r 7o 2 o X
= = 0 i X —_ J ] ~ H;I KR 0 XH ..*
. ~ = ) .= ) i) M ol 0| 1) Hr A BR I~ iy e~
- = - il =3 pi o s 1ok N= J N w0 T
O 4 i < — (i < o)) o =) Gt R 3 = = < i
R 2 = 0y = = N = ol % - _— fom = B i ) o
&l_@ qx1wﬂ%A = @}ﬂia
T g%gw%4osgﬁatMM%q o
% e = ¥ 5 5 w o N < + E
o = i E v o < Gl moow Gl
x L E F B FoR LN Y w2 WA
~ = = - o = 5 o = ~
G do M | E o _
% o I T = _ N o F =
o 4 % X o R P X
41 i) S
N T = Mﬂ ﬂﬂ = T
X Lo S
T T o T
{7



E
sl

A wpel ol

tol #1ell A

<)

FA17171 4

=
3

=} O
Eia=y

€

nlAe] o)

}

;O.._

sholl

2 g

1 o
- —

o

Nro

B
Gl

!

Nd
"
\_ﬂ‘ﬂ
o)
o
BR

s

B

—_
fite)

ofp

Fa, 242 HFLH A A

)

75 o] o}
= A ofof

1(fER) ol o

o
2

o AAE HE FaAs AABANA FHhHTel s

?_]__

=

al

9]
o 3}

H
H

e}
&

o

3}

T

5|
“

1A Ao TS E

S

A

il

RS

;_[L

EEREE

[e]

o vz A auAe] AAY Alxwol

o
o
o

ki3

ol &

¢

B
20

o

Ho

2 A e A7}

Z]
S

kel A4
A vEYa

<]

AT webA AR} 4w s}

A3k

4

S

& A

2

SRR

[e)
4=

A

?l_

)

i

1m0

ﬂ_mo
Bo

0
|
0

olo
=

BR

v, B4 3ke] el

A2 A&

k<3

sholl A 2] A,

=

BH



)

i

ATAE A3 2 &8 o

Iv.

fuy
B/

ﬁ
N
=
BH
o
N

o)
i
B
=

o

w7 b

7} 20-25C ¢

b
o}

29

o

o]

R

=

Bl

‘%]

2mL-L!
71 ¢t
T4

1

T

Aape] apolol] uf

=P N}]
f=

o

Al el

>=
]

o
s

!

5

Al717] gk A=A A2

1o A= pHe| AFo] Btk

kel 471
o] pH7F 35 9w 47pA A R

A3t el

S

wul
=

P R==

2ol 2
=

~

o

5

T
SEx o

a4

1

Z_'

H Z ‘Akito’

Aol g A4

1

o

]_

S

2

A8

W= 10Ce v A2 &

2-3¢ Aol A Pantone color, & 4}

2} Purple¥} Blueol A

=
=

I
of
ﬁo

o

o
ol
=r

1

e .

B B ESNEE PN

RS
oJ

rol wl
e AT

e}
T

=]
RS

2]

)
=,

P=S

1
T

S A 10

1

.

Aol 7}

=
4

1)19/] AN

=

1

T

o

fUN

e R S P 7 = S A A

At 30

o

T

A&

1=}

LN

SEEEERE

piA

sk 30
<l

‘(H
2 FAUTRY BolHn

Al
T1

el
=

1m0
&
oy

Rl



g
B

i
o

A

M st

o] 83

S
=

9] ‘Akito’ =&

=
-

g o] 7]

oo

T A

1.

5 Qo] el

EEEE RIS

1
o

oA dstarg ol

s}of A

k3 BA 10mg-L oAM= A%
2%

o)
5

]

Attt 471A

1
-

o A=Al

_:[6;
a Nske] FEE FAsk dskrgel ol == Hi-flora7}

]

o Al
= 1
o

14

=
=

Aol

R84

1 BA 10mg L' ©tExgrns=

of &= A7 el

o]

Nste] Ao A E o]
Hi-flora7} 23}
Hol Aedz &

[©)

o

-

Fe on)

=

A A
-

3t AssHel A 74

o5l wyko] A

A 310 A o]

worth 17}

=

=

o g

i

=

Axloj A= A4}
EREELET R

Y

It

1
T

3e)

!

A
.

[ex]
=

}

ks
R

oA 2ol 9

3}

ke

oo

Fol s} 47hA Al x4 Ve

o

.

Aol A=

O
RS

E e B
A

=

A

RK

R ER R £

N
Mo
=r
TR
ol

2]

—_
file)



o0
o

o
.EU

—~
file)

AJr

—
file)

t‘folz

%

1-MCP$} BA ]

1=

i

detgrg el vl

ol
=

Hh, 7 3h&

= 250, 500,

1-MCP
S22 19 Wby o

Aehe2 =7 5 64.2%c

J

‘?;'
1 st e

9]

Ast7]

23}
750nL-L =

717]

A

(e}
=

A 2] el vl

12 7ok A3k 2 Aol 7 wrEbuA] Skt

%

I
T

Fth 1-MCP A&

B

I
-

85 &

1]

R4

& ol

-
1

1 1-MCP Aol A e 75% %=

S

FaTh g7 =5 oE

3|

AAZF 748

—
—J—U R

e

-
XM
T
T
)

0

_Zrl

[e)
FE

3

A

¥ a1 2t} Gas chromatography(GC)= o €@l A3

)

F

5|
pul

A

i

=
=

2 vERth 1-MCP2F BA

gt delrH e AFEHUAT. ayrg ofelglx~ Mgt 3 A

0|

SEETERIEE]

S O
==

v 7 &

o
T

1-MCPE A& st A

IH
;O.#

%!

)A

SAEEECIESE

A4

A AL dAe

N

1
o

7]

el

»AO

K

)|

file)

e

)A
]

2 ALY

o wAle) shop @ Aot

B} 7] 2 A) €]

AL A

=
=

of A=A

7_,7
=

H=

Ko
=]

s, <A

b 4

S

2171

ZAL A E

@_

tod

g

= Aol

E AR A

)|

2 Ao

1l

of dshe] hFYAL AAN FEOZ A

2 2}



SUMMARY

I. The title

Development of dyeing techniques for cut flowers and its commercialization

II. The aim and necessity of research and development

Based on the white rose cultivar, we developed a dyeing techniques for making
multicolor rose which are not available at the market but, attractive for consumers. This
techniques will affiliate the new consumers by developing a high valued products rose,

eventually support or portrait the rose producer and flower industry.

. Contents and extent of research and development

1. Development of various single colored rose flower by setting optimum condition
7}. Optimal temperature, flower diameter, dye conc. affecting coloring
1}, Optimal flowering stage and treatment time affecting coloring
t}. Coloring degree depending on dyeing method
2}. Effect of pH in dyeing solution
u}l. Vase life after dyeing
v}, Principle development of more than two colored flower

2. Development of dyeing method of other cut flowers using dye
A new flower coloration on diverse cut flowers in addition to rose

3. Development of vase life prolong for enhance of ornamental value in dyeing flower
Development of chemicals for flower longevity by treatment of pre— and after
treatments additions

4. Development of a machine for dyeing cut flower
Development of mass production system for cut flower dyeing

5. Development of commercialization technology in dyeing cut flower

Satisfaction of consumers by diverse flower color modification

IV. The result of research and development and suggestion for its application

1. Results of research



A. Optimal conditions of single color dyeing

This experiment was conducted to examine the treatment conditions for single—color
dyeing using the variety ‘Akito’ which was selected based on the flower size, density,
blooming shape, elegance, expression of the dyeing color. The optimal conditions of dyeing
rose flower were pH 3.5 under the 20-25C, in which the vase life showed 15 days as
longest after dyeing. The most suitable flower stage for dyeing was identified as second or
third stage at which three petals of flower are opened. 10 g-L™' concentration of dyeing
solution with 2 mL-L™' treatment of spreader for rose dyeing gave the best color

performance.

B. Development of rainbow rose

The experiment was conducted to examine the ideal dyeing conditions for the rose using
the ‘Akito’. Dyeing the rose under pH 3.5 showed the fastest dyeing speed in all four
colors. The pH differences didn't affect on the rose dyeing, the vase life and the leaves
dyeing also more related to the colors used on the dyeing than the level of pH. The Purple
and Blue color dyed more on the leaves than that of other colors. Varied concentrations in
each dye color didn't show significant color differences, but the result was different by
each color in a same concentration. 10 g-L™' concentration of dyeing solution gave the best
color definition. 10 minutes of dyeing absorption time showed as more pastel color and 30
minutes performed the most clear color performance, but the 30 minutes treatment
accompanied with significant dyeing on the leaves as well. However, 30 minutes absorption
time showed the most suitable color preference to the customer. There was no difference
on vase life between control and with pretreament. But the treatment changed the elastic

force on flowers.

C. Vase life
This experiment was carried out to comparison and investigate the vase life of ‘Akito’
rose flower before and after treatment of some chemicals. It was concluded that the
treatment of vase life prolonging is needed to perform flower petal turgidness and color
performance, and quality for commercialization. Plant growth regulators such as 10 mg-L™!

BA treatment would be helpful to prevent bent neck and flower petal abscission but, need



to add up some more chemicals to increase vase life. Hi-Flora showed best results without
any critical problems such as bent neck, flower petal abscission, loss of tension of the leaf.
Four different chemicals for commercial vase life elongation were treated and compare with
our own chemicals, and the results were showed that our chemicals are less effective than
the Hi-Flora. As a results, Hi-Flora showed most effective activity during cold storage

condition.

D. Several dyeing flower
This research proposed a various flower color modification by treatment of artificial dyes.
It showed a possibilities either one color or even 4 colors in one flower as maximum for
commercialization. In this experiment, we confirmed that not only rose, and chrysanthemum
but also almost any other flower including wild flowers can be used for flower color
modification by this method. This method may reduce labor cost and time for developing

such new cultivar by conventional breeding.

E. Apparatus of dyeing for cut flower
This invention is regarded as apparatus for flower dyeing comprising dye solution tank,
tank wall, and outside case. We have submitted several patents and now they are pending
for IP. A detailed configuration are omitted here, but the system are designed for mass

production of rainbow flower especially focused on rose.

F. Effects of 1-MCP and BA on flowering and vase life in cut Iris

This research was aimed to extend the vase life, improve the cut flower quality and
promote flowering rate of bulbous cut Iris ‘Blue Magic'. Three different concentrations of
1-MCP ranging from 250 to 750 nL-L.' were treated on cut Iris flowers for the vase life
elongation. Several effects of 1-MCP treatment has shown such as early flowering as one
day but vase life showed no significant differences comparing to the untreated control.
Flowering rate was 75% or more in the treated ones as compare to 64.2% in untreated
control. Especially, in a treatment with 250 nL-L' 1-MCP for 12 hours it showed all
flowering. In many post-harvest experiments of cut flowers, ethylene production from
flower organ has considered as most critical factor on vase life. Ethylene production from

flower organ was measured by gas chromatography (GC) and it showed that there is no



direct relation between flower longevity and emission of the ethylene gas in cut Iris. In
comparison with the untreated control, ethylene generation rather seems to be increased as
1-MCP treatment increased. There was a synergy effect when 1-MCP and BA applied
simultaneously in which flowering and vase life were fastened and also extended,
respectively. Therefore, treatment of 1-MCP for cut Iris at flower early harvest is able to
improve the flower quality both by diminishing non-flowering rate and by extended flower

longevity.

G. Customer preferences on the rainbow rose flowers
Based on the analysis of the preferences between male and female, male prefer A style,
and female prefer C type and overall people have chosen types A, C, F, and G. They
preferred a transparent vase for decoration of rainbow flowers. Consumers expressed that
this type of rainbow flowers have enough potential to commercialization, and this
conclusion was not different at any male and female people. This indicates that a new type
of flower such as rainbow rose have enormous potential for the commercialization that will

extend a possibilities of choice for flower consumption and trading.
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O Zo Y3t BAo] FFH 1 & AaFeo Aujx Fu A5 7))
2) A3EE B3 i Ey (e - wek)
s 71| i
i 1A E | 239 % | 3xdE | 43hd %= | 5APE = Al
3 5
217 A &t 30 100 500 630
BAA Sgay 300 500 1500 2,300
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Aul(Rosa hybrida)~= &7 #HRosaceae) &7 (Rose)d] ThdAl #iy = g2 EZ A 47)
9] o}Z[Hulthemia, Eurosa(Rosa), Platyhodon, Hesper]®] It} o]E o}&dl= ¢F 1509171 <]

ol o HEubgte] Aol ghrjol] HA thdsiAl Ex o dolA, Arle Fegk AA]
&7 o HEHRDA, 2001). AlA 3t Aste] stu= =3teh A 7HE Wol A AHlHE
I F2 A3l 23} gdgor gy ogHu glow nFE HFoddE Frgow F
T A= Fg&oz AuEHAY. YN Zr g FoA BUl(Rosa multiflora), B =7

(R, multiflora var. platyphylla), &7FAUF(R.  maximowicziana), &7 U5 (R,

mlm

wichuraiana), =% S SHR. xanthina), 3 J7V=5(R. koreana), & <217V 5 (R. pimpinellifolia),
AAAGT(R. davurica), ' F3HR. rugosa), A7V (R. suavis), #2207V 5 (R. marretil), 2 7
SHR. chinensis) 12701&°] F3xat= Ao= 4HA Qthlee, 2003). 77 dret AHE
ZHIAA | A i) o]HES FEF Jhed An FH7E 28A da B3 Tw Fod A
o] nEFdAE 2 5t o5 YdFor AuiEa e A 18417] oA, FH o
A ook AF 3He] wgel] o3t FFOR 18417 Hell ofrJotel A AujE = ATl FHl
JE AL, FHH ofAlot AF b wmj= sty 3, AR oY AEHE 5 AHEA R

L

=

H

= WSl Bk guE Ageld Aview opgel, sl FLARZA hFaA 2§
noglom, aulAEe] g AEse AaF stetm @ 5 dvh A EAFE G

TS 7|20 R st o] 59 @Aolu} EFHAlo] L
7)E0] Ao A vlojd AE R A AEe] g AT L FRIAR AEFA
(Suntory Co. Ltd., Japan)7} &9 #F3]AFel = 2 2] 2 (Florigene Ltd., Australia)oll 2|3l A
ulE Jhdstrlel olZwlvh Leuh o] HEgk AMolr|H ks HepAo] ZpgTh o] 9 o] A

HizbE o] gu AAdel] tid dars ugstARt olE REEA7| V= FFolA e B AT

S agth ojslo] ATARE ALGste] FFAMS Az BEF J)Ed EANA B A=
o A FEe avAEe BUH AL WEAYL & Atk wF WA = o g3
omM FASRIA s HAL A e 5 gon deti Sold Aol 2o AT
wo AAF Wl o FEF AL FE Ak FAFHe] YANE GI AL WEA



AFS shvstel E e olBuhed F2F F Adrke A ojv)y
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2. A8 2 WYy

7. AEAR
Ao AVgE AEANBERZE R hvbrida ‘Akito 24 Auls7tol A Jd od 9A1H AH A
stale] ALgetAth. A2 45cm, 719 A7 6mm FEQ Ao EZA FEY A T A

A GEE QAT AL Anw AFLedl

AElo] AbgE AirE dAdERAM A X Fire redtt Yellow FAEY 72 1gS T/HF
100mLell 8312171 & Tween-20 200uLE %2 F wub7]ellA] oF 523k wxkatick Qg 4
MACZE Fst7] Yal EF(Akito, ‘Denice’, ‘Hanaram’, ‘Maroussia’, ‘Jaemina White’,
‘Mirinae Star’, ‘Mirinae Gold)¥] #&3F AMAEE ZAFSES AL, pH(35, 5.5, 7.5, 9.5), 738t A
(1 s, 20 447 A RSk, 30 8FAA AsE 4 v A 5w, 98 25%=(20, 25, 30, 3
5C), 95 %5, 10, 15, 20g-L™), A e=%=(5, 10, 15, 25TC), Asle] A=A 2, 3, 44|13 2
A2ZA (Tween 2009 ¥%(1, 2, 3, 4mL-L HHE&E 23S F3h31¢ ).

EARE dAEde] £ &7]d £ F Ao 147 HEld g =5 w7px] B
g 5 ZF A IR e oAl A 2 A3t £ & AU THTable 1). A3k
weel 30T
FtHBang &,

1999). A7e] -2 Pantone color chartE& ©]83l] 92 & 3UA AR oW o] 974
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Table 1. Flower, leaf and stem grades examined at different days after dyeing.

S Flower Leaf/stem
core
1 DAD 7 DAD 1 DAD 7 DAD
=9 MR e Sae, 9 PR dx, Yol dx, wd, Anzx, 94,
1 &4, g8 g, 25 43 £4 =S4, el #ZAol B4,
A2l spot 7 g, 2dAdN = i =775
) 9 7P 7 Eume, o PR Az, <l ZAe] Als B, 94,
El= A4 25 HE £9 29 o e dx =7|vt&
3 FAo] 29, A9 e, 2 A, olo] Ax, o¥, H7he
spot &4 S o = B 944 =7|vlE
ZLol J1AA}E] o
1 Zmoféﬁ | zagy, 2AWA 2% o] Az Az, 49
A= Sy | —1- 1
5 EAUS A S A S S A=
3. 2% ¢ n%
A AFGAe] WA FE A
Bo) Al Vg ARd FES Aws] A9 BEW 543 9A4EE dRe 2w

(Table 2), "H/HA] 374-& ‘Maroussia 7} 12.0cm 4

H1

2 7 ok 522 Denice’, ‘Jaemina
White’, ‘Hanaram’ =¢] %1t} ‘Mirinae Star’, ‘Mirinae Gold’, ‘Akito’= H|52d 7|2 YEG S
o ‘Maroussia’®ll H]a] 7o) At FAMA Ay Z7]e 9F AEHlE EE7F oy} AH
‘Akito’ 7} 4224 9 Axrt 71 s

[e)
o
2o FEE Wl AR AolE BAY & AU ‘Akito'= WANS W o] HzPo

th. ‘Maroussia’$} ‘Denice’= @Al GHho] AAlS] Ho] gt Mol FX & YERUA] X
= Aol AT ‘Hanaram' d3tgrgo] Ao &9 wizhx AGS AgAnt wAde=
FTAF7E EEMoR wiyo]l Aol aFg MAAS Yeidled A7 ARATE Jaemina
White'= £ 71 Ao @A BHE7F g3l ‘Mirinae Star's= o] zFow wi/jA] 34
TAF7E AFFAS YEUITH

7} Z%9] Pantone colorE A E ‘Akito’d A% 178CE 7M4 & vz A4S »olt)

B2&HS ‘Mirinae Gold'= o] %}

=

‘Mirinae Star'®} ‘Mirinae Gold'= 177C, ‘Hanaram's 176C, ‘Denice’, ‘Maroussia’, ‘Jaemina
White's= 169C9] A& Wbl

Aot 11-14Y A=oldew, g4 & SRl Byasted o Ast & Hx=E ALE
st =o] ZlEsoF ghth= B a1(Son, 1995)9F oA & S QAT fEA S

of FAYAZA FHALAS AsE Aol ueldlol @ Ao BHHth ‘Akito'sh



Table 2. Differences in dyed flowers by various cultivars.

. Flower Elower Quality” on Pantone Color V? S¢
Cultivars color diameter Leat/ color erformance” life
(cm) Flower stem b (days)
Akito White 82+02% 42 aF 2.6+0.2 178C 36 a 142 a
Denice White 11.1+0.2 4.0 ab 2.4+0.2 169C 22 Db 12.2 cd
Maroussia White 12.0£0.3 3.6 abc 2.220.2 169C 22 Db 110 d
Yellow—
Hanaram white+ 12.0+0.2 3.8 abc 2.2+0.2 176C 26 b 12.4 cd
Orange
Jaemina White White 11.0+0.2 3.4 bc 2.4+0.2 169C 22 Db 114 d
L Yellow—
Mirinae Star . 8.9+0.2 3.4 bc 2.2+0.2 177C 20 Db 13.0 be
white
Mirinae Gold White 8.6%0.1 30 c 2.0£0.0 177C 24 b 13.8 ab

“Score index: 5, best; 4, better; 3, good; 2, poor; 1, very poor.
Y3 days after dyeing: 5, excellent; 4, very good; 3, good; 2, moderate; 1, bad.
*Mean separation within columns by Duncan’s multiple range test at 5% level.

"Mean+SE.

Fig. 1. ‘Akito’ dyeing with Fire red color.
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. JAEFA M A= pHO FF
AAele]l pHE #Hnl GAo] nAE= J3FS A AIH(Table 3), A H3d AL BE A
oAl gt zpolE YERA] kot AW &R pH 359 55904 HA 9 Fof
ukAl o] pH 751 950 Hld) thAa wsktd Pantone color: pH 35914 115C2 7F8 A+
=8-S #Holoen pH 55, 7.5, 959 w#Ad mak 113C, 106C, 101CE vERdo Hxl Aol
olxth 39 F A Bl s BHH RE Aol Fsate]l A I dojxs A48
5

o mAA e Aow

2

m2

FA AsEE e pH 352 AURS A% 4 AU ok Ae £3 F BIAA 4ol
=

)
oS Wald & U] wWwom dAdHr. aeeR da & A= =79 29
FA @ 7Alel odS AAA vrEIgoke] v E of gt} 1gal 7] EFES F
2 1/2 inchZ AATsA 29 F5TE& &ol3tA dtil(Roses, 1980) A3slol| A&

N2 A (pH 3-35 Aw)em Alxste] Abgste Zlo] Adds =9 F Urth T
AbgE A= Son(1995) A &9 s &9 §dor AEElS W HIlEVIERYH FEET
o] Hojwka Mercurio(2007)= pH 3-59 Aol pH 7 o]49] &7lelAd v vhg ol Ay
o] ATt B sttt Egk Ast An RS vt ol =3 vt e s pHE

olatZ sl Aol o FAS JASE 232 HH(RDA, 2001)0] 2k K 3159t

Table 3. Effects of dyestuff’s pH on dyeing of cut roses.

Absorption Quality” on Pantone Color Vase life
pH rate (min) Flower Leaf/stem color performance” (days)
3.5 9.0+0.0" 44 a* 3.4+0.2 115C 30 a 150 a
5.5 9.0£0.0 4.0 ab 2.6+0.2 113C 3.0 a 140 b
7.5 10.0£0.0 36 Db 2.4£0.2 106C 3.0 a 13.2 bc
9.5 10.0£0.0 30 c 2.0+0.0 101C 3.0 a 12.6 ¢

*Score index: 5, best; 4, better; 3, good; 2, poor; 1, very poor.

Y3 days after dyeing: 5, excellent; 4, very good; 3, good; 2, moderate; 1, bad.
*Mean separation within columns by Duncan’s multiple range test at 5% level.
"Mean+SE.

o AT WA= S} 2 FF
Table 4= Zvle] M=ol e 4 F=5 AR datelth. RDAROODNAM = v
dste] MeEAE Rz A9 A AT 48] stale] Bol= 9RARA R T
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SFAANE 2 Ao A= Udd= Aujol A AFE-3F= “Rose-stage of opening”ell &Jal] 5&7
2 PR3 g (Mercurio, 2007). B2.8 AEjel 19A = G2 F o] yA| Kl F 2o
B AR FAEY xelo] Axstal Aol REES o] AT o= Fw A3
Nt AZE ek mA=H o= B Agd & o] At UF ol @A A=
FEa ol BAsY] fa ASE =7FestA s A ors #2 AHiews P Us
A(Goszcynska®?} Reid, 1985; Halevy®} Mayak, 1979; RDA, 2001; Van der Meulen-Meuiser
5, 1992; Zieslin ‘&, 1989)¥ & dg Ayo|qt o= AE P F o] A5ty 7| wat
A BoE AEHRtE 2, 39AS ko] 3F ol HUNE dHelA AME st= Aol Frha
derEnt o= Aujggol Qlo] &Sl Tdo] Al WA FEEoF = woEe =
LRl A7l vrol Hg Aol dojur] el 19Alel A o] 82 Jsfjof &t A
How Fo] wstA e AS dwsty] flaA 7HE wEE GAVE 2-39 Al A dA
3t o 4= dth(Leeot Kim, 2001; Mercurio, 2007). Pantone color:= 19HAlolA 106CE 713+
ASHAl YEske ™ thE A= 113C-115CE dEhlo] WISz Aol vk 2-3d Aol A A

Sy o] A wellM 7 mabAellon At A 14d 2 JHE AT

Olr

Table 4. Differences of dyeing quality by flowering stage of cut roses.

, Quality” on Pantone Color Vase life
Stage x

Flower Leaf/stem color performance (days)
1 2.0 ¢’ 2.4+0.2% 106C 2.2 ¢ 110 b
2 42 a 2.4+0.2 113C 44 a 140 a
3 44 a 2.4+0.2 114C 46 a 14.0 a
4 36 b 2.2+0.2 113C 36 Db 122 b
5 32 b 2.0£0.0 115C 36 Db 116 b

“Stage: 1, before open; 2, 4 petals open; 3, 8 petals open; 4, just before fully open; 5, fully open.
YScore index: 5, best; 4, better; 3, good; 2, poor; 1, very poor.

*3 days after dyeing: 5, excellent; 4, very good; 3, good; 2, moderate; 1, bad.

"Mean=SE.

"Mean separation within columns by Duncan’s multiple range test at 5% level.

g JAFEA A= 45 259 IF
AN R 225 2Y3AE A$ BHTAME 2] wsA Edta By dAdol 4y
E}utth Pantone colore Bt 114CE Wetiw A28 2 Zol7p A=A fskvh. 121
Aue Lot BS4E £3h7 F5E] FUlE B 98S F4ete] 29 AHrt BEFeg
}

oo A&d W 7% 24 Huz dsswol FobHtHTable 5). weA ]

Xh

Rl
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Table 5. Effects of dyestuff's temperature on dyeing of cut roses.

Temp Quality” on Pantone Color Vase life
(C) Flower Leaf/stem color performance” (days)
20 46 a” 2.6£0.2" 114C 44 a 13.6 a
25 4.0 ab 2.2+0.2 114C 4.2 a 12.8 a
30 34 b 2.0+0.0 115C 32 Db 114 b
35 26 c 2.0+0.0 114C 24 ¢ 10.6 b

*Score index: 5, best; 4, better; 3, good; 2, poor; 1, very poor.
Y3 days after dyeing: 5, excellent; 4, very good; 3, good; 2, moderate; 1, bad.
*Mean=SE.

"Mean separation within columns by Duncan’s multiple range test at 5% level.

o AFFA A= 98 vEY IF
Frol wet gl Aade] Aolzk v AL &1 UUTHTable 6). 459 F=
7F 5g- L'l A= Zo] AgtA vtk on ] spot #Ae] #HEAHATE o= V& A
b FElg e Aol7b fleS vEbdiw 2 23 Pantone color %Al 5g-L
2 71 A% =@3E Horh ol AAAHMNLE o83 MR B FEE o&d 94 A4

B4 ge R @AFe Qs Age met 2 Aok flvhs AshBack ¥,

2006)eF FAEE & 4 sk 1 Ay A Fel doiM = dAe HA 2ne Ve
of met =dd #7F devs &+ A

Table 6. Effects of dyestuff’s density on dyeing of cut roses.

Conc. Quality” on Pantone Color Vase life

(g-L™) Flower Leaf/stem color performance” (days)
5 3.8 ab" 2.4+0.2% 102C 42 a 124 a
10 44 a 2.4+0.2 106C 48 a 126 a
15 3.2 bc 1.6+0.2 113C 44 a 12.2 a
20 24 c 1.2+0.2 113C 46 a 124 a

*Score index: 5, best; 4, better; 3, good; 2, poor; 1, very poor.

3 days after dyeing: 5, excellent; 4, very good; 3, good; 2, moderate; 1, bad.
*MeantSE.

"Mean separation within columns by Duncan’s multiple range test at 5% level.

23



F3lo] W] EEH U E(Byun ¥, 2000 GNE ARE nFLe 2L gl e @
gith AeFHe wA Ed W foAE GEiAE fkot Addet el 4

AEErts 10g-L7e g=7F 944 7HE A4 Adeow

£ 4
wo, X
1o,
o
Rul
AN
)
2
R
2
o
R=

ﬁ:dl
2
i
o

ah A3 MAE Ay exe 9

AYATAT GAN A4 FEAE 10g- L8 w4 F exd e 94 4uE w2

fl

o,

st A3 (Table 7), =27t FobAGFE Mol kA vebvbs A aFoldth 5T 10ToA A
2]et 49 Pantone color= 108CE YEFW o™ 15CAA = 113C, 25CAlA = 114Ce A3
HERH AT olef o] 5T = & Aol Hs) o] A 25T = Hu55 a4
o et A Fro] whyfskA] etal AR aAtete AS #EE = ]l ol d3t F9

o £E7} ESSE FAAGA o3 o] adse] 9xsy] Frks BI(Son, 19959 o

Table 7. Effects of room temperature on dyeing of cut roses.

Temp. Quality” on Pantone Color Vase life
() Flower Leaf/stem color performance” (days)
5 46 ab” 2.6+0.2° 108C 44 a 130 b
10 50 a 2.6%0.2 108C 46 a 146 a
15 42 b 2.0£0.0 113C 40 a 112 ¢
25 36 ¢ 2.0£0.0 114C 32 b 112 ¢

*Score index: 5, best; 4, better; 3, good; 2, poor; 1, very poor.

Y3 days after dyeing: 5, excellent; 4, very good; 3, good; 2, moderate; 1, bad.
*Mean=SE.

"Mean separation within columns by Duncan’s multiple range test at 5% level.

A AFGA HAE A AE

o) A% F A ARALE GHHAL W AzAre] 45T o] et BFsd



Table 8. Effects of drying time after cutting on dyeing of cut roses.

Time Quality” on Pantone Color Vase life
(hr) Flower Leaf/stem color performance” (days)
2 44 a" 2.8£0.2" 114C 4.8 a 12.2 a
3 3.8 ab 2.0+0.0 108C 40 b 10.8 b
4 32 Db 1.8£0.2 107C 34 ¢ 118 a

*Score index: 5, best; 4, better; 3, good; 2, poor; 1, very poor.
Y3 days after dyeing: 5, excellent; 4, very good; 3, good; 2, moderate; 1, bad.
*Mean*SE.

"Mean separation within columns by Duncan’s multiple range test at 5% level.

[ed

F. AT vA= AFA I9F
A zAl dzpA o] AbEFel wet ko] thE A UERTH(Table 9). ImL-L™!
AHE3lE 79 Pantone color7b 102C= th& A 21T}t Aol AstAl Yetytth 2mL-L7'Y o
¥ 107C, 3mL-L™'= 108C, 4mL-L7'%& 107CZ ImL-L7'& #19 ¢ Y= FEo|A = Pantone
colord & ztol& A& = QU3 E3 2, 3, AmL-L™'E A& =

o]& YWEetA FSkARE 2mL-L7'E A PSS W FYAE UEAAT. o= ImL-L™" AHE3L

]_
2 B9 grle] BARA ARAZ A% dme FHFol e Ao agE + vk

ulcs
bt
ofo
2
Lo

o

S A%, AMEE A 2 2

2
AmL-L7'Y W= fFolAE WolA @7] wie] A2 Fork 22 FHHY] adE B F

= 2mL-L7'2 3= Aol 7H Ags Aoz ddHAH(Fig. 2).
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Table 9. Effects of wetting agent on dyeing of cut roses.

Tween 20 Quality on” Pantone Color Vase life
(mL-L™) Flower Leaf/stem color performance’ (days)
1 34 a" 2.0£0.0" 102C 32D 134 a
2 38 a 2.8+0.2 107C 44 a 136 a
3 36 a 2.6£0.2 108C 40 a 142 a
4 36 a 2.8+0.2 107C 40 a 146 a

“Score index: 5, best; 4, better; 3, good; 2, poor; 1, very poor.

Y3 days after dyeing: 5, excellent; 4, very good; 3, good; 2, moderate; 1, bad.
*MeanzSE.

"Mean separation within columns by Duncan’s multiple range test at 5% level.

Fig. 2. ‘Akito’ dyeing at an optimal condition.
(dyestuff density: 10 g-L™!, Tween 20: 2 mL-L™", 10C, 3 DAD)
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1. A&

Are feudre] Aok SolA A A S =3t vgola FEF NS W] HE Sl
QE F odA FBom Fujgele s B o 1302 o] m (MIFAFF, 2009), 7F ol el 2
v Al ek ofuel AlES o] &g e AstAmEA FastA HE Y ol Fad
Fgtol e A A AL vid A HH o2 Frksta AATHRDA, 2001)

43 guls o) sholuel=E E(Hybrid teaol TaEo] glom HAL ge B, B

oA A Ao agARAR FAsel Atk ZlEe §d Ao guE 2 yaksta 9

= g onlgo] fedn o3 FujEe MAg= AAMd ¥ vA= v A e
2 A @Rl dEFS MAY vhgs JAGATNAY FeAA RS =77 sFa(Choo,
2000; Kim &, 2006) otoltjolE a7l = g} 3 AlZpAowm Fdd & = =dv 9

Ao (AR Fad 2W 0] 7E SHWoo, 1994)

T bAoAl msbE vHe &dE vehlle guzel Wae AN Fad o
CZHEE WA od BaAle 27
A 5 ger md Ade adol A4 P& st ® e ofEThe
of w7} Atk @ 4 AckByun 5, 2004). ZojAe] Hjale] o
Sd e AfHow Seled @%e Adsn OAdLsEs Fad 4T @ 2

el 4% FARL e ole A 29 F s, $U 24 shld LA AFS A

=
Ll
N
)
B
N
oo F
Sl
=2
)
i
r
BN
ot
N
N
)
k:o
o
ol
E
—
o)
k)
)
S
S
=

N
I
_O|L
ol
o

S
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m

o

171% 3}tch(Park, 2003). o]o Ud&#=oA HxZE AFIEE

)
Agakel J)Ee] EASA ek RA8E WE] “Happy Rose’2 BEstgon @& ol 3

NEE WEAA DA FAS O bl s AV Hlth 2l oA mE
A8 2ulAEY FURFE AFAINE S

o
WAl AE ‘Akito'® ARE AFFRE ALgd Wgne] &
g BHol BE oF B 4AM W avlAEe] BAsE HF 5 A A 24 gajel

44 2092 FUET Qo] AwAE AAeAe BHE 2AGA A

-

2. Az 2 Ay
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7t AdA =R
Ao ALRH ‘Akito'E= AuErlelA Fd oA AH AQstetich Aw Y AstgAE
= Ao A AL83F= “Rose-stage of opening” (Mercurio, 2007)0l 73le] Z2lo] 4344

AR, Ashde 45em, =719 A4S 6m AE AS AMESAT AstEr]d o

Fa@8T ofshel WAt AMA =7]9 EFES 3em = AAG vk I =719

10cm W 7|59 3t 7pA] S5 AlAstL dAA] ARE 7] ffs) 22 Sle] FEndEE

Ao AFEE AMAhsE dAe] A5 24 Yellow, Orange, Purple, Blue®] 4% o] lth. A <) 9]

T9 =73 100mLel] &A1zl & olE &H Z+ZF Tween-20

o
o7 Wya AE uE o] B Ao g vk AMAbe] wd S Pantone color chart® ©|
&3 M 3d Fol A oW, o @Al FdH= M 19 9 5 9 A%E HA
st tH(Table 10). BE A= H3tE 100 ARESEATE T3k dA o] m 2= dAgAe
S dold 7] ¢a| A Hi-flora(Palace chemical, Japan)S = @lo] uweg} GAA] FAdo] &3t
st A & SRl SFEiA dEel 2719 S AW E F55kAth ‘Akito’ol] @A

AAZAE AHEsHA & GA 5 SRl € AAY 1), A4 AAGAES ARt A A

A

=) -1
T STl £ AR 2), A AAYAE AFRSA G @M F SR AAYAE
€

A 5 S AAYAE A = A

ol
o
=
o2
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Table 10. Flower, leaf and stem grades examined at different days after dyeing.

Flower Leaf/stem
Score ,
1 DAD 5 DAD 1 DAD 5 DAD

9 A B dd

S RS L AT &y A Y 33 I 1ol ol =
L gael spot, Al mey e ERME 99 +9, 271
2 ¢ 7R Be @4 q TR Az Qo] JhAE] wH <4
3 A A1) spot =g Ao Ax F 7] A
4 29 7R Aol Bl EAHI BEFF o o] Ah nzx
5 A S A = A A

Days after dyeing.

3. 2% ¢ 1%

A A AE pHE 27 delstel gul @A) A 93-S EASHATHTable
1), 94 Hz SRR FEEEE 2 Ak o)A pHel el o4

H 359 pH 557} # A 525FH 6 ol

o) x| ul 7+

}- A% ] =3

o]7} #EFHAY. Yellowet Orangeol A= EE pHolA 509 4353 A4S yHeldd
Purple¢} Bluedl A+ pHE 25 359 A& Hetddled ol 59 iAol MdrH <

of Ag el FalAch A5 W A EH L Ao Pae] ovby FolsA thehgon

53, 39 A% wael U FeA veht B E "olmzth ol Byun (2003,
2004)8] A3ksh FAS Mao] FFSE Al wet @A Ebe dagEs} G2

of l&Aa Aol o3 A7 ¥ a7-d

Ao
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Table 11. Effects of dyestuff’s pH on dyeing of cut rose ‘Akito’.

oH Color Absorpt%on rate Quality on” Pantone Vase life
(min) Flower Leaf/stem color (days)
Yellow 507 3.67 a 5.00 a 115 ¢ 823 a
35 Orange 513 f 3.67 a 500 a 1495 ¢ 843 a
Purple 5.50 f 3.90 a 350 b 239 ¢ 843 a
Blue 5.27 f 3.80 a 350 b 640 ¢ 8.37 a
Yellow 6.23 e 3.63 a 5.00 a 113 ¢ 790 a
55 Orange 6.23 e 3.53 a 500 a 1485 ¢ 8.13 a
Purple 6.73 d 3.73 a 350 b 238 ¢ 790 a
Blue 6.13 e 3.67 a 350 b 639 ¢ 7.80 a
Yellow 720 ¢ 353 a 5.00 a 106 ¢ 7.80 a
75 Orange 727 ¢ 3.47 a 500 a 1485 ¢ 8.10 a
Purple 737 ¢ 3.60 a 350 b 238 ¢ 767 a
Blue 737 ¢ 350 a 350 b 639 ¢ 767 a
Yellow 793 b 3.53 a 500 a 101 ¢ 7.80 a
95 Orange 8.23 ab 3.50 a 500 a 1485 ¢ 8.00 a
Purple 847 a 3.63 a 350 b 237 ¢ 757 a
Blue 8.17 ab 3.53 a 350 b 638 ¢ 767 a

“Score index: 5-very good, 4-good, 3-normal, 2-a little bad, 1-bad.
YMean separation within columns by Duncan’s multiple range test at 5% level.

oA 32 3 Yellow? Pantone color= pH 35014 115C& 7} AW3s o pH 55, 7.5,
959 Al wet 113C, 106C, 101CE YeEbHo] Axp o] fojx]= A 3ol dtt. Oranges
pH 35014 1495C= F34 S Aget Ads Holoy pH 55 o dalMs e A<
1485CE H o] pHel W& Mo Wst= gl th Purple pH 3.59041 239C, pH 559 7.5¢0 A
pH 9.50 4+ 237Ce] A4S YEeR o] Purple A7 T3

al
Orange®} #o] pHel ¢Jst M4} wisle #2H X dkth Blue %3 Orange®t Purple 4733}

dstgrdel ol pHE = 2 Aol HFHA| Utk A Ayt o dite= w5 +
gAel Eao] g 4 Qor ol dld vAgRe] 7] Aol AYs) Ewe uol Fiel
o]=S wrald ¢ ot wEkA HE HELOFT ALLEE g9 AA(pH 3-35)0]1 oW
BE5e s AEo] Holubria a1tk (Son, 1995). 1@ 3L pH 3-59] 44e] pH 7olate] @

g Bt vhelglol wAdo] A Avka ®al(Mercurio, 2007)% A1t} T3 RDA(2001) M= %
no] Asppgol v olel o T A2 GHHRR pHE 40 olst® WFE Zlo] e

o)

A golekal ®askeltt

2
_0|L
rlr
fols
k)
Yy

(o]
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U @A) A= 98T E

47FA] Agel ARE sEEE 94 F AolE vulsgith(Table 12). %9 H= A4
A7 wEol wE o7t #EE R ekokt) 5g L7l A Yellow MAFe]l A4 FEuk ofig <l
M= spot @] BEHA @of F¥xF HeE dEUHAY. 75g L7, 10g-L7 A &7+ (Fig.
M= 4= Aol Faste] Yellow M7l AMol= A9 Fho wel 2o 4
of @& mAA FUth Orange Ao 44 2o dH= v Fild W= AT -
ARAANE Slo) A9 Frb mobd e spot Aol FEHAT o= el A #-el
upeh o] At depivks Bareh 54t Byun &, 2004). Purples} Blue 473 4

¥ TR gk AR 2 A A el spot @] FEEA Aol wtdst

A

7 B A7 2ol Blue Aol Aol deiM = & o ol e Adde Zow divh
Pantone coloroll 4+ Yellow 2Are] -9 5g-L7tolA 29 7Fxtg]= 101C, AWbH o2 =
100CE dxgor AAEon st soldss 7hgate] o] Mg AA Q] Adr of
B AoA A A= 100C, 101C, 102CE Yebl AT 2gar ] o] spot @Ate] #&
7= gou 7o AA 9 = ate] FElg A Afo] glo] dwtAow Add Holdth
o= XNAHMAE ol &3 A THE EE oA AM Fo Hes Aol w
7F vt 23 (Baek 5, 200609+ ARSIt ¥ Orange, Purple, Blue® 9 5.9
obd 4% Pantone color®] 2|7} @bl on o= AMA] Lnjxke] 7|5k ¢ A9
gt FEE =AY U dvds AS oney st S BW Yellow AAolA 5
oAz yEbst o™ 10g-L7'el A 7HE QAT e A2 s Zpolrf dEEA gt
ok webA Yellow Ao 9% s=v dAsterol AZHAY 10g-L7'e] 7HE 45d Ao=w
AR EHAT v AP FF skl mE Aol= S Pantone colorsh At E o] A

€ T &5 Yellowel sL3 w27t 2 st
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Table 12. Effects of spreader density on dyeing of cut rose ‘Akito’.

Conc. Color Quality on” Color Pantone  Vase life
(g-L™ Flower Leaf/stem  performance” color (days)
Yellow 427 a* 467 b 3.70 d 100C 547 ¢
5 Orange 357 b 497 a 3.50 de 1485C 6.53 ab
Purple 353 b 350 ¢ 3.57 de 231C 6.67 ab
Blue 3.03 bc 3.40 dc 3.30 e 2985C 533 ¢
Yellow 453 a 5.00 a 397 ¢ 101C 6.53 ab
Orange 353 b 3.33 cd 3.70 d 1495C 6.20 b
o Purple 3.23 be 3.33 cd 347 de 232C 6.33 b
Blue 287 ¢ 3.27 cd 3.57 de 2995C 543 ¢
Yellow 460 a 5.00 a 470 a 102C 7.10 a
10 Orange 360 b 3.33 cd 457 a 1505C 6.10 b
Purple 3.30 bc 3.30 cd 423 b 233C 6.53 ab
Blue 2.80 ¢ 3.20 d 423 b 3005C 520 ¢

*Score index: 5-best, 4-better, 3-good, 2-poor, 1-very poor.
’3 days after dying: 5-excellent, 4-very good, 3-good, 2-moderate, 1-bad.
*Mean separation within columns by Duncan’s multiple range test at 5% level.

Fig. 3. ‘Akito’ 2 days after dying with 10 g-L™!' of Yellow.

o A mxE A7 A
A&y Azt wel pHE 356%
Orange, Blue, Purple)& A& IMAQA7bE B E w5t (Table 13). 29 934
 AHE B2Y 10=2(Fig. 493 502 A2l Fo27F gl ovt 3023 60&S Hlwsls 45
oA 7E A E AT E=FF 107 AdolMe &2 Ao R Qe ko oo & TS
22 ko dAnkAow maElEe] M-S vehfo] @A Fo] YEu= spot @ E 7

o] WAy} Fglo] G E Al &yt 20 A Elgt A 53] Blue9t Purple 27doll A spot &

VAL dEE 10g- LR g0l 47FA]  AH(Yellow,



Aol FEHA HAAHoR o] ZEeR oy 308 A (Fig. )= 23|38 spot &
Aol okalch. 40 AAl Age Awsont spot Bae] Al 29 Al o
o] wol HAHM 2o AL B Asbel BAHE AT 308 olF Aol
HPSE A APEE HolubAu FA SYERA 08 Aest A S5 A

Z gt 507 o] A A AMA] Blue®t Purpled 22 &9 el dAto] At}

o 2

il

Table 13. Effects of treatment time on dyeing of cut rose ‘Akito’.

Time Quality on” Y Color Vase life

(min) Flower Leaf/stem Pantone color performance® (days)
10 4.00 ab™ 5.00 a 106C, 1355C, 2385C, 2985C, 374C 4.20 ab 6.57 ab
20 3.40 ab 500 a 107C, 1375C, 272C, 2995C, 3272C 3.30 ¢ 6.33 ab
30 433 a 3.50 b 101C, 135C, 252C, 313C, 339C 463 a 756 a
40 3.33 ab 350 b 102C, 158C, 255C, 3025C, 335C 4.00 b 567 b
50 3.37 ab 3.50 b 102C, 1505C, 242C, 2736C, 3135C 397 b 6.23 ab
60 297 b 3.50 b 102C, 144C, 259C, 3145C, 355C 397 b 6.00 ab

“Score index: 5-best, 4-better, 3-good, 2-poor, 1-very poor.

YOrder of Pantone color: Yellow—Orange-Purple-Blue-Green tone.

*3 days after dying: 5-excellent, 4-very good, 3-good, 2-moderate, 1-bad.
"Mean separation within columns by Duncan’s multiple range test at 5% level.

Fig. 4. ‘Akito’ 3 days after dyeing under two different treatment time with Yellow,
Orange, Blue, and Purple colors. Left: 10 min, Right: 30 min.

09 A ANzl FE 108, 2029 A% FAAt GAL B ohIP FEIF FA
A epgkeh. 30% o4 Alzke] Awpeim 102, 2083 wlwsl] @Ag el Aol g1glon

2ol el A = 7 3Fo| AT} Pantone colorol A& HAse] 54 whel dha v H3Haol
o] #3835} Yellow, Orange, Purple, Blue, Green tone®] 57FA| & o] FASH A3 1083

2020 M= ] Apol7h A @9kl 302 o] F-elli= 10w Hlnls] @2 zpo]7b FRlE A

.
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Yellow toneol A= 108, 20&o14 106C, 107CE FAMEI on 408 o] FHE = wwkAel
102CE 593k AMAS eER 2t Orange toneol A& 404, 508 AMFAS of A3 F34
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Table 14. Effects of pretreatment substance on dyeing of cut rose ‘AKkito’.

Usage of retreatment Quality on” Color Petal Vase life
substance Flower Leaf/stem  performance’  firmness" (days)
1 3.67 ab" 3.00 b 4.33 a 2 6.77 a
2 3.50 b 3.00 b 4.20 a 3 6.10 a
3 3.83 ab 350 a 447 a 5 7.30 a
4 4.00 a 350 a 447 a 5 713 a

*Score index: 5-best, 4-better, 3—good, 2-poor, 1-very poor.

’3 days after dying: 5-excellent, 4-very good, 3-good, 2-moderate, 1-bad.
*Petal firmness: 5-very firmness, 4-firmness, 3-moderate, 2-soft, 1-very soft.
"Mean separation within columns by Duncan’s multiple range test at 5% level.
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opening” (Mercurio, 2007)°l XA 3ste] o] 48AHE AME 29dA=Z, A3 45cm, =719
AAL 6mm = AL AE3AT. £719 10cm oW 71H9 A3 7HA] 55 Ay A
vl

G 1A GAA AZE 37 A8 2o Qo] FEuEe 90k

. A3
g 10 AMgEE MAE G A8 24 Yellow, Orange, Purple, Blue®] 4% o]|it}. oA
o Axve 74 GAEE 1gs 40TCe FHSFT 100mLel &A1 F o5 & Z#Z%4
Tween-20 200uLE ¥l oF 5&3F & 4io] AR&sidnh. A2l 1A= st & = 247 3
A A F GAstar = AA(Hi-flora)E AHESHA] &9kal, A 264 = Azt § = 2
= ¥F1E

AIZE A AR 5 st FHARAE At e, g 3edAM= A §
By 5 dAs star s AdAE Abgsta e, AY 4= At §

A 2N B F GAs SRS A

ol
o2,
o
o
=2

!

4% 204 FAYS AwEs $9A9A Hi-florast 84S AH8393, BASH [AA
e

A9 3= 1AYAME FAE, 238l = MS A, 3A = 1/2MS A, 4348 =
Hi-flora, 53 2l 4ot 648 25% X593, 748 = 5% LTS AlEstat).

A3 4o A= AliEE A3t FHAFAE AFSE 1A= A, 2A 8= 3, 3A4 4
+ Hi-flora, 432l Chrysal, 53 2] Floralife(Europe), 6* %+ Flowercare, 7* &+
Floralife(Oasis, USA), 8*1#]+= Masic flower foodE& A}&3te] 88| & M| st A7 A ¢
o] & A& 500mLE ZFAUTt

AeAms @&l & &7)o ¥ F A2oA 143 A2et g =358 wj7pA] WA

(Bang %, 1999). MAre] ¥&-& Pantone color chartE o]&3 92 & 3UA ZALEA o,

2o @Al dele G4 19 F9 59 T A%E FEog

3. 2% ¢ 1%
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oAt F Az 44 F AR5EA e
g4 QA Aedsh A4 F ARYA gl BE G FA Aol B 9B =
ASHATHTable 15). %3 Qo] 1% R®gke wli= A2 (Table 16) BE Aol molx &
AT A WP WG Wi AT F Bel FAF A1 27k spot @A} A o] Holi

e o 2 A4E YEhld vk (Fig. 5).

Table 15. A4 A2let A5 AA el we Td A= v

Temp. Quality on” Color performance” Vase life

(C) Flower Leaf/stem 1 DAD 5 DAD*® (days)

A 1 20 4.1+£0.2 5.0£0.0 3.0+0.0 3.0+0.0 7.2+0.5
g 2 20 4.4%0.2 5.0£0.0 3.0£0.0 2.6x0.2 6.8£0.5
A8 3 20 4.9+0.1 4.1£0.3 5.0£0.0 4.8%0.2 6.4+0.4
g 4 20 5.0£0.0 5.0+£0.0 4.8+0.2 5.0£0.0 6.0+0.0

“Score index: 5, best; 4, better; 3, good; 2, poor; 1, very poor.
5 days after dyeing: 5, excellent; 4, very good; 3, good; 2, moderate; 1, bad.
*Days after dyeing.

Table 16. 47} 2] Wy E24%,

2] /A A7 1 g 2 A2 3 2] 4
A s} Azt & &= Azt & &= A s} 2| s}
5C, RH 45%, 20C, RH 85%, 24|z}t
Zﬂ_}— X X
2AIZF 2o growth chamber
ERAETETS O ) o O
Sz QRS ) X Hi—flora Hi—flora Hi—flora

Fig. 5. ‘Akito’ of the 1st day after dyeing.
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ol At F A AE /A AY 30 404 Ee A4E e AL 2w G99 A
g Bl 2ARS W GAe] FAG FFE PN AYe A 247ke] BRI} 44
o FEFUS Hel A4 A 4 FUAYL & 5 vk A 414 20T Ax FE
Fde zARAY 5% FES FAAAY W] YIS owe] Ao FRFUS 9
2 5 dgode FHa Agsegrs A lo] 199 oS wAAW e 2, 3, 494

Q7 w3 wel Askd FulA dsEia Aok Aske)
A e AolE molx @gAw @Aselds Age A 23t el Aurt AEA

&= AV wel A5 A AAs Beadelta ddEn

o
op

A dstro]l A w7 £ QoA YEhE oF AN E
S AT AlFed A e sl Hi-florat 3H4, A& AGZEEHDZ AFE-H & cytokinin
79 BA, kinetin, auxinf2] [AAS 7} =5 2o F 1242 s th(Table 17). &4 &
He FTHTE AFESIAT HETFS 500mL oo ‘Akito'= FdAA A Aspste] F1b
HAAE AAA FAth o] AL dGHA AH A A EHoNA Hoju AFxHEH 3}
o] Ve m® AAYAY VTS T F AdSAd =4S WAL A F 4GA A 2=A
3t A3} (Table 18), H oA+ AF2HELY] a945 & 5 gloer 1, 2, 344 &9
o] FAHATE. 53] Fig. 7oA ¢ o] Hi-floradl A& &0l BYA R ZAAA A= &Y
ol glom IuiE Azt Aol =gtk stA R A 1AE F FHRFNA el 7

e 6,9, 123 oA stEHETE A AE A

il

i
o
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Table 17. 127}A] #]

gl

A 2] A 2 = = ZEE
1 D.W. 500mL 7 IAA 10mg-L™
2 Hi-flora 10mL-L™ 8 IAA 50mg-L™
3 34 20mL-L™' IAA 100mg L'
4 BA 10mg-L™ 10 Kinetin 10mg-L™
5 BA 50mg L™ 11 Kinetin 50mg-L™*
6 BA 100mg-L* 12 Kinetin 100mg-L™

Table 18. A& AFZEEZL Ao w2 vl
. Petal 8 =EEe =Y " o AH¥  Vase life &%
firmness” (%) (%) (%) (days) of -
1 1.0+£0.0 2.3£0.5 0 0 0 5.0+0.0 X
2 1.0+£0.0 3.0£0.0 0 0 0 5.0+0.0 X
3 1.0+£0.0 3.0£0.0 0 0 0 5.0+0.0 X
4 2.01£0.0 3.0+£0.0 0 0 0 47+0.3 X
5 3.01£0.0 3.0+£0.0 0 66 33 47+0.3 X
6 3.0£0.4 4.0+0.0 33 66 33 5.0+£0.0 0
7 2.3+0.3 2.7+0.3 0 0 0 5.0£0.0 X
8 2.3+0.3 3.320.3 66 33 5.0+£0.0 X
9 4.3+0.5 4.0+0.0 66 0 100 4.3+0.3 X
10 2.0x0.0 3.0£0.0 0 100 0 5.0£0.0 X
11 4.0+0.0 3.0+£0.0 0 100 100 5.0£0.0 0
12 47+0.3 4.0+0.0 100 0 100 4.0£0.0 0

“1, very firmness; 2, firmness; 3, moderate; 4, soft; 5, very soft.

TN BHA
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Adge] FAHNT datee = o 5o P AAANE WAAEA] i AlEAY A 2
a =

FASUA AsFEel FAWE AL BFEAR WA Aot

Fig. 8. g 129] 44 =<5,

ot gstE XA @ E v
‘Akito' S AEE Asteg el AR 43S Fo VIS AAAL Az ds MSH
A i seEs 2AMNA B TR RS 2Yd 7HYE st (Table 19). S

=
500mlE Y2+ 2 T3 JAx T Aed Tt

Table 19. 77FA 2] W,

A 2] A 2] &
1 Control < 500mL
2 MS Hj =] MS =] 500mL
3 1/2MS Hj A 1/2 MS " #] 500mL
4 Hi-flora 1008) A
5 oy mat ST 250mL + oFr| :=4H(63.28%) 250mL
6 25% EI= T 250mL + EEF(5%) 250mL
7 5% X=9 =3 (5%) 500mL

2 5] 7<% Table 200149} o] o] 1A 2&dEz o]Fojhdon 2 3389 4% 121C
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ol Al 2583 At 5 Atk AY 3U F o] HHE Bkow Asigero] o277

o] WatE 2AFSIAT Table 20014 HW A2 4ol = whrfel] s on @M R:

3 5
or] BEEAAE o= AEe] g fAsch £ duH e HRL W Ao 4

avE AP As dstEziA ] v B5S 9 ¢ Ao AdHow A 59
B¢ Astere] @skom Al 49 A B2 AolE Helw dddH AL E o Adrk A
SHe EHFE & W TR A5 Ao FHe Bl AL 49 A5 FHEES
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Table 20. 3}3t& ZAlo w& vl

. Petal 8 Bent neck il _ % 9] Vase life  &E
firmness” (%) g (%) AR (%) (days) o -
1 2.1+0.2 3.0+£0.3 33.3 33.3 16.6 8.7+0.5
2 3.0+0.0 2.4+0.2 100 50 0 6.2+0.2 O
3 2.2+0.3 3.3+0.2 50 66.6 100 6.5+0.2 O
4 1.0£0.0 2.3+0.1 0 16.6 0 11.7+0.8
5 5.0+£0.0 4.0+0.0 50 0 100 2.7+0.2 O
6 2.4%0.2 2.4+0.2 50 33.3 50 8.3+0.6 O
7 2.7+£0.2 2.8+0.1 0 16.6 16.6 75+0.2 O

“1, very firmness; 2, firmness; 3, moderate; 4, soft; 5, very soft
IMEAE: 1, &) B 2, WA, 3, 810 o)A /W3Sl 4, 5-8% 7N3}; 5, vl &},

Fig. 9. A& 49 394 &S fA3 25,
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Table 21. A &A1 &7,

A g A% A e =
1 Control D.W. 500mL
2 3174 (Japan) 10mL
3 Hi-flora (Japan) 5mL
4 Chrysal (Holland) 5g
5 Floralife (Europe) 5g
6 Flowercare bg
7 Floralife (Oasis, USA) 5g
8 Masic flower food (fleurplus, Holland) 1.5g
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Table 22. A3t AdA ] FHoll w& vl
A9 Petal A e E R =< d AR Asted wAE £9
Firmness” (%) e (%) (%) (days) SIS o] 5

1 2.4%0.2 3.0£0.4 40 20 100 9.4+0.2 O
2 1.0+0.0 1.6+0.2 0 0 0 11.2+0.2
3 1.0+0.0 2.0£0.0 0 0 11.4+0.4
4 2.0£0.0 1.4+04 0 11.4+0.4
5 4.0+0.0 4.0£0.0 100 0 100 8.0£0.0 O @)
6 3.0£0.0 3.60.0 40 0 100 8.0£0.0 O @)
7 2.0£0.0 2.0£0.0 0 0 0 9.8+0.2 O @)
8 3.4%0.7 4.2+0.4 20 0 100 7.8+0.2 O @)

“1, very firmness; 2, firmness; 3, moderate; 4, soft; 5, very soft.

M= 1, &l 1B 2, vl 3, 8-10% o) 78k 2, 5-8% sk 1, Wl s}

Astel JEAl AL Ael 25k 49 A WAE A A FEol By THFS A4S B
| AR Aol U A Hus dAo] Uewoew(Fig. 11), 53] 5A# e 4+
100%9) 253 A42 Btk £ 2ol wee] fa5% oo Aol Atk Askro
M= 2, 3, 4487 B8 A Hlas)s AFEJT. Agd 2o vAE 755 AR 2
3,2, 3 442 E AT YA Aol mAZe] EAe o o] EEolRe] JFe F
= AS & 5 Avh(Fig. 12). 4, 5, 79 749 clear AF<1d] 491 chrysal¥t HA|+7F &1
#AS nE 4M AFW /15 AU sk 22Utk Tabled FHH B A, vAdme)
Aol glom Jhste]l Aol M FEo] Holx il Jiste] AHE fFAet datergel o
2% 3499 Hi-florart 2214 wejo] ga dst5ae] 21 2 & 4 UrkFig. 13)

Fig. 11. 53 2] 9] &5
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Fig. 12. A=< Yetl= A9 <.

Fig. 13. 3489 79 % /st

5.

. ¥ JYFuE o] 83 A+
Table 2394+ 2

=
ol
a

o},

Q%o T W 19 F ALRT, W 3 F eny Wd 59 ¥ Aeny Wg 79
Aengon 448 Stk Ze e 7 AeEz WRndA AW e Setow B}
A

Table 23. Effects of temperature after dyeing on cut roses.

Cold storage (days) Quality on flower” Vase life (days)
1 3.77 a’ 490 b
3 3.10 a 533 b
5 3.10 a 747 a
7

3.00 a

853 a
“Score index: 5-best, 4-better, 3-good, 2-poor, 1-very poor

*Mean sepration within columns by Duncan’s multiple range test at 5% level.

428 BF WA oA ANAS W Rose-Stage of Opening©l <3+ ‘Akito’e] 73} 5¢HA =
TS wW(Mercurio, 2007)¢] 29AIE YERASATE ANAIEAIS] G A9} ¥ zPo]E Ho|H|
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O AW AL B S AT 47hA Ao M) golAE W E Angor

o WA EF Yellow MAbe] whado] oFsFS B 2= ojth ‘WA A thE EZE3 vl Al A

Fig. 14. The 3rd day after artificial dyeing depending on standard mum cultivars.
A, B, ‘935 C, D, ‘Alv}; E, F, ‘¥iuap’; G, H, ‘A1,

. o3 7R g4

Fig. 15014+ S8 99 B 25 FolA e, a8, 7hod, 258 A5
2 A3t Fig. 15A9] ofntde~e ddd=eo] dAsgtelt} Fig. 16B9 Co =kt &d
229 QA= AT B F gle AR Qs vzt #s =T F degd 5

. S @ (Fig. 15D)el AdoA= B o Zolle d7E Ha= sty 7hdlo] A (Fig. 15E)
& A MgETE FEgRSs vYEhde A4S 2d Ao 2z o) (Fig. 15F)0l 1o A]
T 1diol] ofg] Aol vEtyE gt s B A ofutdE s E A glojA AR
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Fig. 15. The 3rd day after artificial dyeing of several species. A, Amaryllis; B, C, gladiolus;

D, phalaenopsis; E, carnation; F, spray mum.
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Fig. 18. Assembly operation of dyeing apparatus for cut flower.
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A6 A ctelelx Mg L As5E WA 1-MCPS BAS
3

1. A &
olol &) ~(Iris hollandica Hort.)x= ololgl~%o] A og Tglroli FANE £da FA
MeE o] obFrhE Folgte oulolA FHHAeH, ddAow AuiEH= T FTHS e
71 A7t Bk Adst7l= 450l A N HshgE 1185 H olFa 497bA e gl
U ERE Sxabe] tEAQl Mg A ERA £ Rdo] ofFHARE AnjgA A FA
Aoz skt ek @Al it (Byun T, 2007). ofelliE AA AATH THToE
2 7 90 IAFe FH T B e Aol Aol 2 ofolE] 29k Spanish FE (L
xiphion) S°] Ut LA ZToRE =AUV (] germanica), %2 (1. nertschinskia), v 5%Z2(1.
tectorum), =733 (1. ensata), =% (1. pseudacorus) s°| 3l
Astie 78 & Fasdol AA "Hold &
Halevy(1971)= < ofele] =9 &2 A3t /Meads T8 579 B3 7]
U gty agla 2o A EE =38t 289 oddol o8] dslgrgo] F743] ol
vk 53] Qdrv ol Fsjrt Aal gpdlo]Ad, wg dAERu o}, 2
o &, o, I Fo] deue o wizhst Fo &3trial HaEo QtH(Marousky
9} Harbaugh, 1979; Nowak %, 1990; Reid %, 2001; Serek¥ Reid, 2000).

H A7 A7) A A 220]al = 1-methyleyclopropene(1-MCP)& st o4 glo] &
3bFoF Ag A wlayol Zakso el & E3lFol silver thiosulfate(STS)e] &= thA]
g Qe EZZ RaHdHReid 5, 2001, Serek &, 1994, 1995). A& XA FF3

g

FEA T BolHom AFS AdForny odale #AgS oAtE A

kel
)
ileh
lo
4
o
©
X
By
N
i
v
=<
Q
<
Q
g,
1

o2 %A 9rhSerek 5, 1994). @ E ohE BAAN AEH gt =eA dgde
vl Sl ohle), 94 wssh A3

5= ehibe] Reel A4 4 qoks Aot (Chae 5, 1995). Eg AAE ofolg 2o g

W E77 AARAAAE b wout 3717 wstHuARE F7hEE A

olelst AW EFa) B ofolzl o] wste] ojAl ool

= gAY Al ol =r A A% F7t

I

)
~
)

o
o

ololg] 2~ ‘Blue Magic’'& $-glvgtolA mAH oz 7pd wo] A iy e= &
Adret el I 553 PR Rl ALEH FIolgom dE AHEH

al
1-MCP7} #317¢ A48S welvhs A wo| glok(Serek 5, 1995), AaH79] 41
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Aedas AR A4 A dspde] 60em?l Tt obolgl 2 Blue Magic's AHS-

sttt Adol AbgE dsl GAle] B wE Js AR A A7 #elo] x4
Bre® oF 1-2em B E I xQlo] Aze] AWEA 72 7hed wE VlEoR skl

U A8
(1) 1-MCP<} BA®] A&
(7} 500mLe ZHFFE A &7]9 ololg]~ ‘Blue Magic’® A3HS 60cm Zol&E *
gate] 10th¥ 3wkEF3l .
1-MCP(SmartFresh TM, AgroFresh Inc., USA) powderE A ZAMS] EFAFE X Hol| whe)
A st o, A AE 40T FHFol HelwEE (0, 250, 500, 750nL-L & &siAIA 12
AR B 24A1%F A 2kt
(b)) BAE 0, 40, 80, 120mg-L 9] ¥%& Az st ol citric acid(AC)E 800mg L,
sucrose 30g-L '8 7|EH oz golo] EFAFATH

(th 1-MCP Hg& 93] 5% Azd U806 x 06 x Im)E o] &390 1L,

E
oft
>
rlo
o

=183, AUEES o 60%E ST 1-MCP A2 F ARE A FRFE AL
§7190 FAsel AasE A 52 AT

(2) A8 95

A 3ol 97k gds AAE RS Fo sk

(3) Ash5

ASE F 349 a7t AN ARRE 29 Lol ¢ wem AL FA%A %3
of § ol% BN Yrtn BuEE ARAAY A5E EAste] BAAY sttt

4) FEFTE

Aol me A3t 1E5017F F3 v de 22 FFor SAsen A3yt
AE AT

(5) g 54

I-MCPE ==& 1243t Agd § 53 770mL Ee+2Y &7]0] ofole]lx & Hol 4
Zo A 24417 AAAL V|2 EE ImLe §71E FAIER A Fske] GC 248t

i

401'
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g B
GC= injector 110C, detector 250C, oven 130T Z7H o=

standard gas® 107 20mg-L 'S AMgatgon zF Ae &

7. 1-MCP A g o3 d3t+9 3 7/Hs&

1-MCP9 Fx¢} AIZHS deste] 3 & ¢
28957 39 AL 2890 =ZR FAE T 414
(Table 24). AstrEe dA AT Fox27t
500nL-L " 24A13F =]
o] 1-MCPE %] 3

Ash A Azl B

SRR

-

active alumina column¥ FID detector’} 91Z2% Hewlett Packard 6890(USA)
AAste] FA3H T

R

o e 2l o]

ofolgl o] Ae]et A3 A el sHs
He) AsEErt 19
orgro}t 250nL L
Tl FAE TR 1Y o4 A AT Son 5(2003) A3} FFE}
of wel dasel] EIrF YAk Hastgich

AE wehg )

12A4]3F

)

Z 1-MCP 10nL-L'E A3} Fg3to] 323 Aelsk A4S FAe ol vl dstsmol 5443
S ZM 1617 AFE = 237 el oy ol B AFAde} o] 1-MCP7F A3ty A
Ao FAA FIpr} vk A A=A

Table 24. Effect of 1-MCP on flowering in cut Iris ‘Blue Magic’.

1-MCP Treatment Days to Vase life”  Water absorption® Flowering
(nL-L") time (hrs.) flowering” (days) (mL) (%)
0 - 41 a" 51 a 26.4+7.4" 64.2 b
250 12 28 b 6.3 a 26.0£1.1 100.0 a
24 33 b 56 a 19.0+0.2 75.0 ab
500 12 29 b 6.0 a 26.7+1.8 875 ab
24 33 b 6.5 a 19.7£1.3 875 ab
750 12 30 Db 55 a 25.9%0.1 875 ab
24 32 Db 59 a 20.0x1.2 91.7 a

“Days to open of 3 petals.
YDays from opening to inrolling of petals.
*Water absorption volume per flower during vase life.

"Mean separation by Duncan’s multiple range test, 5% level.

"Mean+SE.
TEEFEFS FAH T 1-MCP 7 12413 A el A 2 Zolrt fllen 2443
gl A ek Yol o Ao = S v XA FUTH
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Met&e FAE T 49 64.2% oot 1-MCP A Foll A FAx 2ol uls] 10-35% o]
dskES =Y Ao A Ftds ek AAgtel BAIgle] Fo A ;I 1
AR 53] 250nL-L 7, 1242F APl o2 Ae ol na nspsFsr A3 wAys
et} Park 5(2000)% 23} ZE o] ‘New Alter'ol 1-MCP 50-200nL-L'E A #lato] 20%
A5 JHstES FEAZ vk olo] B A A} vzl o] 9f & AdE 1-MCP A ¢
o ol&] ‘Blue Magic’'®l 713}& ] XA F Ads BRE oty AT E A g
2 7 dve As ouEh

Fig. 20 olelglz Asle] 1-MCP A& ¥ 6¥9% EFoz FAHIFAAE FFHdo=z J)
stabA] Hebal 2o @y FAo] #AFTH ¥ Fig. 20BE 1-MCP 250nL-L"' A2 72

=

mlo
ol

ich

d

A om e Rgolty gk da) JhdlojAle] Ag-ol M= 1-MCP AHe= 314 WatE
ZstAthar Bastdth(Kim 5, 2002). 5 F-A = 9LARE o] 548 Akl Al

Sle} 1-MCP 10, 20uL-L” A Folas NLANAR 7 a7t Aol dedA o
Sk}, ol @ AR B ARANG FAF AFo|NoW F(species)ol wel 1-MCPe] 74

Fig. 20. Flowering shape of 6 days after 1-MCP treatment in Iris ‘Blue Magic'.
A, Non-treated plant; B, Plant treated 250 nL-L' 1-MCP.

i)

ololg]~ ‘Blue Magic'ol 1-MCP9] %2 22at9](250, 500, 750nL-L ") 24417+ &<t =
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FH A (Byun 5, 2004). & A= BAY FEE 2Elste] ofojejx Mg s HES
A Netagdeol s 2 AFols HERRA @k tH(Table 25). ¥4 272 BAP X A€
T2 depde did fFoAE dAEAoY BA AT WolAE Aolrp BEEA ekt
HAd 432 BA 80mg'L71i1ﬂ1?i A el mlel o 29 O AFEJ. ook FAFRE
Z237F Byun 5(2007)° ol HuEov & A= Aspde] 20em ©l X1 60cmE A
SR gl Bsta dalgrHel o AREE £9E YERAL olF BAS E R ofY
g SAE A R Sl g AlUA &atetal AZEn g ofole] 29 Aste A E

Al Aelz ASE HAHES B ohe wmahE AAAA FHe] AFHL FHAo] F4

_1}1‘

ol
o

Aol FEe Za7E ol auATE EHGA A ¢ e BREES Aow AW ES)

HKim -5, 2009).

Table 25. Effect of BA on flowering in cut Iris ‘Blue Magic'.

BA Days to Vase life” Water absorption® Flowering
(mg-LY) flowering” (days) (mL) (%)

0 33 a” 50 b 28.0+5.2" 66.7 b
40 35 a 6.4 a 32.8£1.1 90.0 a
30 33 a 6.9 a 28.5+0.6 93.3 a

120 36 a 6.3 a 28.7+£0.9 93.3 a

“Days to open of 3 petals.
"Days from opening to inrolling of petals.
*Water absorption volume per flower during vase life.

"Mean separation by Duncan’s multiple range test, 5% level.

"Mean+SE.

TETTEFE FAZTY BA AT Alole] & WUt gl S, SRS Eel ofolgl
‘Blue Magic’®] dslrre] & d&&FS wA% e Aoz yersth ¢k Song?t Harkema
(1995)= FEFT@do] BE AgoA dg 78 $ 2-4971A] wolxlthrt s AseE A

A

TAYTET Asso] 20% o4 FFFEST £33 BA 80-120mg-L Aol A AstEol
93.3% % 7istE Ao A4y AFGHAY. uela BAE A& o] TS &

}2 4 AFEE S Zlol § AAMOR o] F Aol At BAZ 80mgL'® st

Fig. 22= BA A 6 $¢] /st Bgoz FAgTolMs wlskA] Sstal 93yt &
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g A4S R AgrhFig. 22A). AF BA A TolAE £do] tha HE|E o
U 80mg Lol A b ¥5e Ao w #REATHFEg. 220). o9k o] BAE N

FHAGd e &9t ol AT &4
A AHEE F de BERA] Aow AP EAHKIm T, 2009). o] A, o]F AF A

= A3gyol 43 MEES F4AZ 5 AW BA 80mg-L e 1-MCP 250nL-L 'S 3
<
T

Fig. 22. Flowering shape of 6 days after BA treatment in Iris ‘Blue Magic’. A, Non-treated
control; B, 40 mg-L™' BA; C, 80 mg-L™' BA; D, 120 mg-L ™' BA.

T}, BA% 1-MCP ¥ A e o9& A3 Mst&

Byun $(2007)& i ololg]l2 He4 Aol 3% sucrosest citric acid 800mg L 'S &
FA ek Aol A olgta o olF & HAIolME: AL 4] AFAAE E
= BA%H I-MCPE @& = HaA3 A3, /stihedses B AHgolA & Zol7t
LA THTable 26). Ast+8 & FA T2 EE AT 1Foll Fo27F QA AT

Table 26. Effect of BA and 1-MCP on flowering in cut Iris ‘Blue Magic’.

, Days to Vase life® Flowering
Treatment flowering” (days) (%)
0 26 a 54 ¢ 63.6 b
1-MCP (250 nL-L™") 26 a 59 b 100.0 a
BA (80 mg-L™") 26 a 64 a 90.0 a
1-MCP (250 nL-L™)+BA (80 mg-L™) 2.7 a 6.1 ab 100.0

396 sucrose + 800 mg-L ' CA immersion.

"Days to open of 3 petals.

*Days from opening to inrolling of petals.

“Mean separation by Duncan’s multiple range test, 5% level.
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T} 1-MCP g4 2 7Btk BA 80mg L' ©&79 1-MCP 250nL-L '+BA 80mg-L ' ® 3
Aol Aol AFEAJT. N3t = FAE Tl vlEl 20% o] =skon 1-MCP
A T A= AstEo] 100%E PstES =Y F A THAA Hyo|dlh

T WA
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Table 27. ZAAFA}e] dutEA,

H 9l o1 9(%)
g = 100(52.6)
o 90(47.4)
20 141(75.0)
et 300 95(3.7)
40t 17(9.0)
50t o] 7(12.3)
13] 110(57.9)
23] 56(29.5)
A7 2 Tojgls ]
v 33] 18(9.5)
43] o] 6(3.2)
e A4 5uk9l vlgh 90
S5k o] A 100
7 190(100.0)
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Fig. 23. @R -Fr] A4 A% =

Table 28. #QNE 1] A4 AFE Ao =,
1}

A of 2 7

(n=100) (n=90) (n=190)
A 37(37.0) 14(15.6) 51(26.8)
B 4(4.0) 9(10.0) 13(6.8)
C 18(18.0) 32(35.6) 50(26.3)
D 8(8.0) 4(4.4) 12(6.3)
E 5(5.0) 2(2.2) 7(3.7)
F 13(13.0) 9(10.0) 22(11.6)
G 13(13.0) 18(20.0) 31(16.4)
H 2(2.0) 2(2.2) 4(2.1)
A 190(100.0)
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Table 29. @ JVE--Fuleo] gk 4.
o ER o] 4 A
° (n=100) (n=90) (n=190)
B E oW SRR Za B 62(62.0) 55(61.2) 117(61.5)
AEsetE Aol Agsit 1 A4S 36(36.0) 31(34.4) 67(35.3)
B2k 7] €t 2(3.0) 4(4.4) 6(3.2)
A7) A
. 89(89.0) 78(86.7) 167(87.9)
;‘?;21 7]1%::1]%_— B A =7]Al Serain a7
4o F-8lQl7)? () 7(7.0) 5(5.6) 50(6.3)
2 w2} 4(4.0) 7(7.7) 11(5.8)
7 190(100.0)
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Table 30. St A3l AFIZ= oA
AFIE oy TE% A8y A H| 1
110110 General Orange Jeju Orange
110115 Dark Blue East Sea
110120 Point White Edge White
110125 Apricot House Champagne
110130 Brown Coffee Brown
110135 Pink Lilac Pink
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110140 Green Tender Green
110145 Dark Pink Jumbo Pink
110150 Violet Smile lavenda
110155 Yellow Chick Yellow
110160 Purple Sun Purple
120175 Dark Rainbow Grim Rainbow
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