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Collection of Genetic Resources and
Development of Mass-propagation System in Iris.
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SUMMARY

1. Collection and Charateristics of Genetic Resources of Iris
sSpp.

This study were carried out to develop wild native Iris spp.in Korea
to an flowering plant. Native Iris spp. was located of all area in
Korea, and it was collected thirteen species at 60 local area.

Thirteen species was Iris sanguinea, I. minutoaruea, 1. Koreana, I,
odaesanensis, I, rossii, I. setosa, I. ensata, I  lactea, 1,
ruthenica, 1. uniflora, I[. dichotoma, [ tectorum, I laevigata,
Foreign wild type species collected at 21 species from German Jellito
seed company. F; hybried were selected at crossing some lines at native
Iris sanguinea, F; lines have been characters of loading resistance,

dwarf, large flower diameter, clearness flower color were selected.

2. Analysis of Genetic Relationships by RAPD.

The period of flowering was very different patterns among 9 species of
Iris from April 22th to May 17th. The flower stalk was fluctuated 9.0cm
(I. rossii) to 104.0cm (I. ensata). I.ensata has the largest flower
size and followed by 1. laevigata, I. tectorum, I, sanguinea, I.
pseudacorus, [. lactea, I. rossii, I. minutoaurea, I. odaesanensis.
Among the 108 amplified bands by PCR with 8 random primers, 107 showed
polymorphism and only one showed monomorphism among 9 species of Iris.
The average dissimilarity coefficient among 9 species of Iris was

0.252, The range of dissimilarity coefficient was shown as from 0.095

_10_



to 0.699. From the analysis of nearest neighbor program among 9
species of Iris. They were divided into three group. The frist group
was [. tectorum and the second group was I. lactea, [. laevigata, I
pseudacorus, 1. odaesanensis, I.ensata, I. rossii, I sanguinea, I

minutoaurea were belong to group three,

3. Improvement of seed Germination

The optimum temperature for seed germination of Iris sanguinea was 2
5C regardless of light and dark condition. Removing testa and
excising micropyle resulted in apparent promotion in germination by
86% at 20 days after sowing., KOH, HzS04 and Kinetin enhanced
germination a little but NaOCl 5% for 5 minutes and HNOs 0.5N for 18
hours treatments improved the seed germination. Xylene treatment was
most effective for germination than any other chemical treatment. The
effect of treatment with xylene showed the same degree as the testa
removing treatment. The most powerful treatment was 5 minutes washing

by xylene which brought about germination rate 83% days after sowing,

4. Chromosome Doubling in Iris spp.

To clarify the effect of colchicine, from 100 to 1000mg - L? of
colchicine was treated on the seedling of [. setosa, I, ensata and I,
sanguinea for 12 to 120hours, In [. setosa, doubling of somatic
chromosome was enhanced by 100mg - L' of colchicine for 12hours, 500
mg - L' for 48hours in I. ensata, and 100mg -L' for 72hours in I
sanguinea, The doubling was enhanced on the shaking treated with

colchicine solution than by the colchicine media containing 0.7% agar,

-11 -



High concentration(1,000~5,000mg - L") and short treatment period(3~
9hours) was more effective on tetraploid plant rate than low
concentration(100~1,000mg - L™')  and long treatment  period(12~
120hours), and also more effective on new root formation and growth,
To clarify the effect of oryzalin and caffeine, from 10 to 500mg + L™
of oryzalin, and 3000 to 10000mg - L' of caffeine was treated on the
seedling of [, sanguinea for 3 to 24hours and 24 to 72hours. The
oryzalin was effective at 500mg - L' and 24hours treatment and at 3000
mg - L' and 48hours in caffeine. The cytogenetic examination of root
tip cells of the showed that I, setosa revealed somatic chromosome
number of 2x=38, 4x=76, I. sanguinea revealed somatic chromosme number

of 2x=28, 4%x=56 and I. ensata revealed somatic chromosome number of

2x=24,

5. Mutation Induced by Seed Radiation with Gamma-rays.

This study was conducted to determine the effect of low dose
Gamma-rays irradiation in Iris sanguinea, I, lactea, I ensata, I.
setosa, The germination rate, plant height were observed from plants
grown with Iris spp. Seeds irradiation with various low dose of
Gamma-rays, Iris sanguinea germination rate of Gamma irradiation 5,
25, 50Gy was 77%, 67%, 69% much heigher than 63% of the control but
survival rate much lower than that of the control, In case of 1.
lactea, 1.ensata, 1. setosa was some aspect on the germination and
survival rate, however those radiated with 100~600Gy died thereafter
germination,

The result suggested that a gamma radiation dose of 25~50Gy to Iris

._12_



spp. seed was effective enough to survival rate,

6. Techniacal Development for Mass propagation of Iris ensata.

Explants of perianth, ovary, pedicel and peduncle of Iris ensata were
cultured at different 1light time(from 0 to 24h), different
temperatures(from 10 to 30°C) and sucrose concentrations(from 1 to 9%)
in MS medium,

Formation of adventitious roots from explants of Iris ensata was
effective in the dark, while that of shoots was effective in the light.
The optimum time of day length in young plant regeneration was 16h. The
optimum concentrations of sucrose for shoots and roots formation Iris
ensata explants were 3 and 6% respectively. The optimum temperature
of for shoots formation of Iris ensata explants were 25°C, while the
formations at 10 and 25C were ineffective.

In the Iris ensata treated with 1~3 mg-L" BA/5 mg - L' NAA complex
the shoot formation through explants, and the multiple shoots in
perianth and pedicel showed At 0.1 mg -L' BA and 1~5 mg- L' NAA,

formation of adventitious roots in Iris ensata was effective.

7. Technical Development for Mass propagation of Iris sanguinea
This studies were carried out to investigate the suitable media,
Kinds and concentration of plants growth regulators for establishing
mass propagation system using in virto culture of rare wild plant,
Iris sanguinea by shoot-apex explant.

Induce of shoot were cultured on MS media contaning NAA 0.5, 1.0, 2.0

mg * LY, BA 0.1, 0.3, 0.5 ng - L' Induce of callus were cultured on MS

- 13 -



media contaning 2,4-D 1.0, 3.0, 5.0 mg-L", and BA 1.0, 3.0, 5.0 ng -
L. Multiple shoots and leaves were induced 2.0%0.9ea,on NAA 1lmg - L
BA 1mg - L', calli were combinations of 2,4-D 5mg -L', BA 3mg-L"'. The
best formation of shoot from callus in Iris sanguinea showed low
concentration of BA 1.0 mg-L™" the regeneration of explant from the

callus was ineffective,

_14_
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FEi-1. FUARRES A5 2
. . Korean Locality
Scientific Name .
' Name of collection
Genus Iris
Subsect Apogon
Series Sibiricae
I. sanguinea Donn ex. Horn 22 A=
I. sibirica L. Al glo} B BN
Series Laevigata
I. laevigata Fish ex Turcz A 2% =9
1. pseudacorus L. SR AR CEARNE T AL(=)
Series chinensis
I. minutoaurea Makino e A=
I, koreana Nakai R HAMHEE
I. odaesanesis Y. Lee R RER A
1. rossii Baker FAYNR S A=
I. rossii Baker f. alba Y. Lee A AL L) ak
I. rossii Baker var. latifolia j.sim YW&% ZA|EE qE

Series Tripetale

1, setosa pall ex Link A RE A
Series Ensata

I. ensata Thunb A A=

I, lactea Pall var. chinensis Elef R4 AL
Series Ruthenicae

I. ruthenica ker-Gawl &5E B7NE

I. uniflora pall ex.Link LhHato] AL A oAt
Subsect. evansia

I. tectorum Maxim AnRE =4

Subsect. pardanthopsis

1. dichotoma pall o 3 # = =

_28_



&

oAl A Aol

slo Fu) Bl Fgol 2

T

g3 9lo

]

Al
Q

A3

Yolefe] Aol
4-5cm A8 A go]

of A} =}

SE
.

-

ul
>

siet Aoy
ol ]

Lk

=

Y]
A

& A

AR

of ule} BF 70-82cme] 7|2 Uelytom 73}
o)

sol T7] AFsIA 79 2¢71A Al on R 957} 8-11ene] 27|

PRAE felue Y Eel s BF, 33,
Qﬂ1
24y0]
2-4g0 % Upebict,

|

L

T

et

[o}]
Atojoll g

1

T

of]

—
.

%]
n RFAxH oz Aol #EIIA] 7}

et REL AA] EX= Fevtel B4,
=

2 o] gof &7t
=8 FAF AR

2

!
2 Eld¥olH

1

[ =4

=
3 g9lom 1950 o] =

s gleh AR
o F2} 100 HE2

o,

o
6

o m M mK T wo
X ol I K B .
N ARG
R )
r> S ) <{H o
e Hhw E B
Ho N = i~

R

B o &
%M ...Mo hm B WM olJ
oW ko T )
T T omox =
nrN o) T A X )
1K o Ny oy
= ~ N AR 2
Hﬂ w5 o e

p—— i} ~o -

m oW o
wOZ o S
m_.A X omm N iy

I ﬁ M‘_ ~
Aok H pEE
N [ _7 N
L B
o i HK B
HE AT oo

o of H W
R B S G
Mo m.# - ny
IR -
2 Moy e W

|
g o S o

8 ¢ R o B
p = o ®F g
Mo & 3 W N o

ol AujREo R FgFA} 3t

_29_

°

o2 Urtgton A8EHE 1Y

A
el



nmo
il

Z}
=]

¥ 148 BE 29E 42y 2

e 2ol whet BF

Z
52en®  7}HAF

F e
ReR

33
=1

~

wrt

B

23

52-73cn2 UEyton] ZAFXHYF 2t Fio

FE X 7tokat £ FI 2% 73cn® 7}

2 FA77F vay 2 o= LRk

om shajo] AFstel Fi2} MY,

_30_



FARE FUY $3

s
it

w5

"N
T

oH

X = T T0 50 RO %0 by

Iris sanguinea Donn ex Horn

37
=

XL
s

b

o]
Iris ensata Thunb,

s
=

I

~
g

%3 ok ol

Elei ¥

Iris pallasii Fisch, var,

chinensis

/N
o
v
T
§ T
N
o) ol
~— —_—
X X
Mo Mo
o H
< Ho
Gy .
.Y
CUN 1
»tru pr= =
~ i
="
h=
—
> —
[0} —
- 8
o ©
58
fv N3
n Q
S =5
ﬁ% @ N o~
O
ww.m %o.m
-3 T S

EdE <

Iris laevigata Fish ex Turcz

A 22
YRR

A efat <4

Hap,

=HA (BF), 2EAL

SuiRp S 3>

Iris pseudacorus L,

)= 1)
=3FE ¥

Iris odaesannensis Y, Lee

ol RE

Iris unifilora Pall

v 20— My |
T X 3

Iris minutoaurea Makino

AnRE

g <1>

Iris tectorum Maxim

/\

[Te]

N

_IT’

&)

7

o

=

.A

nMo

rin

W

Ho
S T A
A4 dAl A4
E ) .AT
Ww X ‘E
X ®e %O
¥oOor %
=
?
- [ [
3] ] @)
= X A
[y} 3] @
2 s
- S
§ @ 0
O %)m
K SRS S S
XK K-
o A Ak 2
BRGNS

2]
2

W), EUARRE HdoF(rh),

o
HEE(jelitto FAIZHE E2}4Y 25F),

Alufgjot 6 (FAt
=4 4% (A

) <&=A 25>

A}
Jof

_31_



F 1-3. AERTE NH $559 Fu 54

2001
2w AR 9% s L sshlg ask 10093
= (cm) {em) (- o) C’a‘h) K (cm) (cm) (g)
BZ(A]2 ) 68.617.8 1.9+0.1 5.10 14 oRg 55+0.3 4.3+06 1.24
HIZ(E3}) 681147 1.910.3  5.10 14 olRz} 59+0.3 4.7+0.3 1.6l
RE(<L2]AH) 62,5152 1.9%0.2 5. 7 17  Rel 5.8%0.2 45%0.3 1.55
Ba(zlad) 767442 2.2+0.1 5 6 13 Rz 59+0.3 50+05 1.64
BB (7}%H) 66,0148 19103 5. 6 13 W 58+0.2 43103 1.35
BE(AZ) bB4.8%54 2.0+0.2 5 7 17 He} 6.1+0.3 4.2+0.3 1.43
BR(21A) 516463 2.2+0.3  5.10 16 W 58+0.3 4.8+05 1,32
BI(H QAL 70.3+105 1.4+0.3 511 20 X2} 57%0.3 47%05 1.90
L abrll xl i
-0 =< O
8.0£2.4 2.2+0.3  5.13 17 %3 6.5+0.4 55+0.6 3.72
(ZRei %) °
el 4
(ﬂjg; 80.9£12.6 1.0£0.2  4.25 24  dHa 7.0%0.2 7.8%£0.3 3.96
= + + o + +
(0l 728l) 51,959 1.1+0.1 5.11 17 Ha 2.3%0.1 53%0.4 1.55
AMBR o oirs 2902 5.8 17 anel 99404 63408 401
2R E
(b)) 48,672 2.0%0.1 5. 2 26 @xa} 9.7+0.3 2.8%£0.3 1.57
= i
BT (B3} 776+14.8 1.350.3 6 9 20 Az} 9.240.1 3.2+0.3 1.89
LS (efY) §2.0+8.6 1.7%0 6. 8 21  Ax} 8.3+0.2 3.3+0.5 3.76
2HE "
(i) 76.1+10.5 1.3+0.2 6. 5 29 Az} 8.9+07 3.0%0.4 3.77
m%‘x‘z‘ + 240.3 3| +0 +
= 72.1%10.0 1.2%0. 6.18 15 Az 10,7406 3.2+0.4 2.95
(3haa) *
RS-0 .
= O
(A=A 69.748.9 1.0%0.2  6.19 14 #z} 9.0+0.9 3704 2.05
L___a].l:l\, =R A
‘z;if* 286384 52+0.4 4,22 13 W 7.3%0.2 3.1£0.3
[e o)
Elei &2
(mab) 61.4%10.2 0.9+0.2  5.17 18 o2z 6.0+0.2 5805 3.75
DBOIER 65 07502 424 § Mg 5.740.2 0.6%0.2
(Q—E])ﬂ:) o =y, . —V, . ~ . — V. . — V.,
AA =% 28.0+3.2 0.5%0.1  4.22 12 23 4.5%0.2 0.6+0.2
(703{1_) . —uJ, . —_ . 3 . —_ v - —_ »
RE 40.1£7.2 1.0%£0.1  4.22 8 w2k 31+0.1 2.6+0.3
(-’*—?—E]’&) A=t LU=, . I R U=
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X 114 =2U4F2 B85
2001
o 2% aE sm sk A% L sty W
* T (em)  (em)  (em) (" -q) 70 34 g £
n =/ () (cm)
Irisbarta 4 4 i9g 6905 592 5. 2 23 AW 10.6%0.4
Germanica
I, pseudacorus 120.7£7.8 3.643.1 68.2 5. 4 19 %8  7.310.5 1.4%0.1
['psi“ldb‘zc,"”‘s 64.416.9 2.8%6.4 75.7 5 4 22 W 7.140.2 1.4%0.1
[ pseudacorus 4o iy 4 99490 42.9 510 20 vt 58+0.1 11401
New Cultivers
[ PoculdCC g g:38 4815 79.2 515 17 kM 65515 13202
Lsanguinea o) 096 18409 53.2 510 15 dwet 6.4+1.2 1.240.1
Snow Qween
I setosa  38.6T4.5 1.7+1.1 44.9 5 5 11 2=RE 7.1£0.8 1,0+0.5
[.setosa spp. yagiq s 0119 484 512 19 A} 6.6+0.8 1.4+0.3
Cabadebsis
I sibirica 41.4%21 09401 75.3 5. 4 16 &a 36204 0.7+0.1
Lsibirica 009 19105 79.2 429 16  AEE 7.040.5 1,3+0.2
New Hybrids
[ spuria  66.042.5 1.8408 77.1 5.8 19 ¢i®al 7.0%0.2 1.1%0.1
LSparid e 0110 1.0%1.0 35.2  5.26 15  odn] 54403 1.0%0.1
Hybrids
I.verisicolor 61.6%3.6 2.6+1.1 63.6 512 17 &g} 6.2%0.3 1.4%0.5
Lverisicolor o o5 0.9+0.1 59.2 512 16 2Rz} 5.940.8 21405
Kermesina
[.sanguinea  coiq6 1619 0.2 510 15 2R 6.4+0.7 1.3+0.2
Rusia I
[sanguinea g g1 g6 o yt11 680 5 9 11 o13H  6.30.6
Rusia 11
[sanguinea g giny 15491 72.0 4.23 8§ 2R 45405 1.240.1
Rusia III
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E 1-5.%F 720 18 /54

2001
8 = Py ‘ = 1
sizg 22 9% PR amee P aan 1008
ELl Bl (cm) (cm) (%) = (71,]2} (cm (%) (cm) (—6_)
= cm g
H 1 e
*E 53/
a5m Am 69.5+2.1 1.8+0.1 5. 9 17 57+0.1 4.5%0.2 52+0.5 1.68
):3;7;_7_ B3 /
S )
S22 A% 65.911.0 1.940.2 5. 2 24 54%+04 4.6%0.7 5.6%0.4 2.08
H 1 &
5 B3l
53 o 72.947.8 1.9%0.2 5. 6 15  509%+0.2 51%0.2 51%0.2 1.64
HER A3y
g ;}QT 63.6+3.2 1.9+0.1 5 6 19 58%04 52%0.4 54+0.5 2.16
XN o
ARE AH/
23 e 51.6+3.6 1.5+0.3 5.6 18 57%0.3 4.6%0.3 3.2+0.3 1.33
ARE »A
H23 1% 58.1+3.5 1.9+0.1 5. 4 17 51%0.2 4.4+05 3.7+0.4 1.54
HEE A
%3,%7;}0/}_ 54.9+2.8 1,501 5.11 13  59%0.2 4.8%0.5 4.1+0.6 1.35
537.,;_’_ 5lok /
o= i}gi 53.9+7.9 1.7+0.3 5.12 13  58%0.3 49403 4.2£0.3 1.38
2E &4t
H 17 5 13
TR 32_’]'C’o'%/ -~
53 An 58.4+4.7 1.8%0.3 5.6 18 57%0.3 51104 3.4%£0.3 1.40
)=Runl &
& s/
53 Aopat 54.8+3.4 1.940.1 5 7 16 6.0%0.4 53%0.3 4.4+0.3 1.53
=21 A
E Sl
Aap Aa 51.6+1.2 1.740.1 5. 4 20 58+0.2 52+0.3 4.0%+0.4 1.72
H 1 oA
oy e Y
53 Slopar 55.6+6.6 1.7+0.1 5.6 15 58%0.3 51£0.3 4.2+0.3 1.61
BRE 713y
23 Fotal 61.0+6.7 1.6+0.1 5. 2 18 59%0.3 54703 4.2+0.4 1.30
H 1
B 7tofal/
53 s 62.246.7 2.240.3 5.4 17 59%0.2 52%0.3 4.1+0.3 1.55
HELE A 59.4+4.2 1.7£0.2 5,10 13 57+0.2 4.9%0.2 2.4%0.3 1.12
B3 Jlopat 61,3429 2.4%0.2 5.10 13 5902 5.1+£0.2 3.9%£0.1 1.66
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A RE (2¢4F)

Iirs sanguinea Donn ex. Horn Iris laevigata Fish ex Turcz

232 (A) TE (AF)

Iris ensata Thunb Iris sanguinean Donn ex, Horn

FARE (Z4, 43) el ZXE (5, ¥9)
Iris setosa pall ex Link Iris lactea pall var. chinensi
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SRE (A3, n&at)

Iris minutoaurea Makio Iris odaesanensis Y.Lee

AARE ()

Iris rossii Baker

G| RE (Fel4) JAAARE(AA)

Iris uniflora pall ex. L k Iris rossii Baker



a8 13 Shiopy T 4

=FEZE (B5, AlF)

Iris pseudacorus L.

FARE (B, A4F)

Iris setosa pall ex Link

w2 (H24h)

Belamcanda chinenesis LEMAN

35 (3 =)

Iris dichotoma pall

AulRE (BH,AF)

Iris tectorum Maxim
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s =]
H 3 & RAPDE 0|Z2¢t RAUAA &4
BE& A Eo] #g A3 Held 544 .1988) RES A E] ZAujdo] gt
B
hn}

Ehton], £79 &
ape] 2faloly 2 of

ol RTel FAH FAVAE YU £ o WPOE HD Polynerase

fo,

3|
A

L

Chain Reaction(PCR)*-& ©[-€3%F Random Amplified Polymorphic DNA(RAPD)} o] F-&
5L gleh

ol ¢ld Ezte] primers} d AYAY N4 FYRALE A2 st DNAY
denaturation, primer®] anealingz} &3 AL WEFHO T Alx]sle] GAA ]
DNAQ] EA oIy HeE ZE 7= wHo|THWelsh & 1990, Willians 5 1990),
ZEH DINA ©HES ik (Polymorphism)E F&] EF FABA(Karihaloo
1995) FAAdBE 7, efiF Fehrdsty] 43 ¥4

4 (Willoams 5 1990) 7§ SAFLE E¥AY 4 UL FA|AA 7fL(Row land
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199649 ©](1996) 5 RAPDEAo] &% RF3} BEVY FAWA L A9 Ho)
o A7 Fol wus| AHL oy AR,

Exde
o=
ZAPSIL 3 Q) Thd2 PCREE o34 W3a RAPDEAE B3to] fdddd
A8 E &7 A2 FFE S 93 NRARE EEaA +3FHA

Al 24, AE W P

1. A=

TAAEE Aofu B AFEI Qe RES HES 157) FLolA 19%
W, 19979 $3ste] IuiE Aol zhefstoict. Z 35 Feld A% 54 2t
© 447 E 847tx] 15d Ho = £Fysiolct. PCRO| AMEH DNA & g A
A FHFoAM A FAE Abelloll wESto] 25T 7] Yol A old f4&
AH&-stoict,

2. 3E DNA 23

o) DNA Fei Brunel 5o MPH S Haysto] ol &ttt 99 122 A3 stol
1.5mf microcentrifuge tubeo] Y2 F dAIAE Y37 £AAsF] opst F
Extraction buffer(100mM Tris-HC1, PH 8.0, 50mM Nacl, 10mM J -mercaptoethanol)
450 & F7Vste] FefAiE Bog A Fafsiict. 7o) 20% SDS 404 E ¥ F
65CollA 1027 & A]Z1 & 5M Potassium acetate 20045 W31, -20TCoA] 205
b YA F 12,000rpnoll A 2027 fAlEElste] AE g #FTh RNAS} whaz

T =
AR AFelo] Y 37°Col 20837 WeAA

s

HAAZE $)3) RNase H 30unit

i
r\

Al EA 2] RNAE E3)x17] T}S phenol 33, chloroform/isoamylalcoho(24:1,v/v)

¢

of 1 3 AAste] eF& #3 ¥ isopropylalcohol & H7lste] DNA HE & F=
3te] -20CollA 30=ol4t Wx|stadTl. 12000rpmo] 1027 HA1E 2|3t pellet3t®
DNAE o] 70% ethylalcoholo] 13 A& s}l A20]A vaccum dry7| 8 ARAZ F

T.
14
e
N
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o]Z TE(10mM T-ris-HCl, pH 8.0, 1mM EDTA)o] 5o PCR¥IYH 2] sample® AH&314

c}.

3. PCR 2 o] &3} DNAS] ZE

PCR wF-g2] whg-gole BILol total genomic DNA 2:£(500ng), primer 548, 2.5mM
dntp 48, 10XPCR buffer 548, 2unit Taq polymerase 1u4{Promega Co. Ltd. )%} L}
M| ddrE #E Voluned 5047} EJA wH Tt PCR #-§2 Perkim Elimer
DNA thermal cycler 24008 A}&3}9I3, RAPDE |3t 2] Z 9 PCRREE RAL
pre-denaturation 94C 5%, 1 cycle ¥, denaturarion 94°C 1%, anealing 35C 2
£ extension 72T 2% 30RZ 40 cycled A|3¥5}9 2 post-extensiond 72T 10
2 zAo g 433tgr). ZEF DNALE EtBr £x|38}o] 1.2% Agarose gelollA] A7|4

T T FOUIES wvdstel ARIEGE stod £l AHE3tglrh

{-

. Primer®] 2}

PCRE 913} ¥H=ZAZ 3} Operon Technologise Inc. 248 #¢I%} random primer
decamerZ A3ttt Primer selection (94°C 5% pre-denaturation, 94C 1%
denaturation, 35°C 2% anealing, 72°C 2% 30& extension 18|3 72C 10&
postextension)of 2]dte] & 207§&] PrimerS & polymorphismo] L}IENIIRA] ¢l
primerZ A&]3} 8FF 2] PrimerE A1W3st9l o] ZF Primerd] HIE o} gGrAde ¥
2-18} Zrtt

5.RAPD &4

—

RAPD EAMS BE HZ £x0Zo] r)sle] £x]5}= band(positive)} Ea)sh] o
= band(negative)2 J235to] AAarstolrt. $HE7He] dissimilarity(1-Sy)+=
Jaccard ard coefficient [ Spw/(wtx+y)] & 7|RZE 3lof, F $AEIHAB)o] BEF
Positivedt ZL W, ARl positived}il B negativedt AL x, Ax negatived}il B
2t positivedt Z& y2 8lgith. Dendrogram ZFE  $I3 BAF RHML
Dissimilarity matrix®of| 7] X3} Phentree?] nearest neighbor programe Ap&-3}od
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Table 2-1. Random primers used in this experiment.

No. code Sequence v;TLe No. code Sequence v;gze
(C) (C)
ope-01 CCCAAGGTCC 34 ope-11 GAGTCTCACG 32
ope-02 GGTGCGGGAA 34 ope-12 TTATCGCCCC 32
ope-03 CCAGATGCAC 32 ope—13 CCCGATTCGG 34
ope-04 GTGACATGCC 32 ope-14 TGCGGCTGAG 34
ope-05 TCAGGGAGGT 32 ope-15 ACGCACAACC 32
ope-06 AAGACCCCTC 32 ope-16 GGTGACTGTG 32
ope-07 AGATGCAGCC 32 ope-17 CTACTGCAGA 32
ope-08 TCACCACGGT 32 ope-18 GGACTGCAGA 32
ope-09 CTTCACCCGA 32 ope-19 ACGGCGTATG 32
ope-10 CACCAGGTGA 32 ope-20 AACGGTGACC 32

)=
2
- F, AN E 9stue} vty - F, iAo
thstel ZAbshadTh 3 2-20 Lrebyt upe} o] JR3}A) 7)1 I odaesanensis( = F-H
RE)2 I minutoaurea(ZRZ)o] 4Y 229 AL N3shr] AR}l o, Eleli L

2 54 17 JNEEtednt JREIR 717 482 w2 [, odaesanensis( &)

(
rossii(ZYA|RZ)2} 1. minutoaurea(#R%)2 TEF S0 vi3l 34, =&, 4% -
Z, AR - o] Y X5 Kar) [ easata(EHE)e] 7% 3}7o] 104 OcnFE

g Aom 37 Aozt 4 e ZAIKE 9.0emst W 2 Aol Rt Be
!

Fol2tE 1. easata(EFYE)e] AMPA7L oh2 ezt B3 £FY] A 5HL
ME g2t ASHoME zlolE Horl. £o Felw o3ty 3 Uty 3P
T 2 AV BRI UM Zon AuRE, AnRE, RE, =HEP



ZAEE ZREE LRURT Loz Uelyth Hejd ASE

oX

rr

= i) j=]
BA% A3 RES AEL iy 2 23] 370 wiel 22 7= wlHEi

2. RAPD ¥ Mof A}2¥ HE3ZE DNA¢} Primer

228 BE 16702] total genimic DNAE F&3lo AV|¥gZFoE ¥ F(I1y
2-1) Primerd] FFEZ Y Aol PCRE F33tol (28 2-2) band®] T}YA
(polymorphism)& UENE primer?tS Awldte] RAPD £Aof Al&-3toicth. 16379
A}2E B3] total genomic DNA % 1,2,3,4,5,6,7,11,133% 158 A3t (3%
2-1), Primert 1~2022,3,4,6,7,11,122} 145 2whsto] PCR EAjof Ap&3staict
(g 2-2) 2 Ao} ALH 8719 tiadd S UehjE Primer5e] B Togld
32.5Cojqth

1=

o

DN

=
o

PCR Y& °l& Heo| ZZ by Folla] G+Co] ol DNA FFe] 22|
& LY £ 9k AYE ML 4 drtn oA grHFritsch 1993). & A8
Az}, 8%FFol tfgt Primerd] G+C §S BT 60wo|d2E vaF 2 6+ I&

e olTh( ®2-3)

i
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Table 2-2. Morophogical Characteristics of Iris spp.

. Flower Plant Leaf Capsule
Scientific name Flowering stalk width
(data) length  width  length  width
(cm) (cm)
(cm) (cm) (cm) (cm)
1. laevigata 5.26 79.0 19.0 54.8 1.2 3.05 0.93
1. ensata 5.27 90.0 14.0 68.5 1.5 4.06 1.17
I. tectorum 5.26 75.0 27.0 43.0 1.1 3.61 0.80
1. pseudacorus 5.18 74.0 38.0 82.3 2.7 5.38 1.88
I. ensata 5.25 104.0 27.0 93.5 1.6 3.02 1.16
I. lactea 5.17 38.0 12.0 61.4 0.9 5.81 0.68
I. sanguinea 5.22 82.0 14.0 52.8 0.5 4.55 1.32
1. odaesanensis 4.22 9.3 5.0 28.6 1.3 1.32 0.94
I. rossii 4.24 9.0 6.0 30.2 1.2 0.54 0.21
I. minutoaursa 4.22 10.0 6.0 40.1 1.0 2.63 0.85
Outer perianth Inner perianth Stigma
. . Flower
Scientific name ] length 1
length width length width (cm) color
(cm) (cm) (cm) (cm)
I. laevigata 7.32 3.52 5.04 2.13 4.12 Pale blue purple
1. ensata 9.12 4.23 5.42 0.66 5.06 Pale red purple
I. tectorum 6.87 - 3.55 5.77 2.27 4.58 VWhite
1. pseudacorus 6.22 3.05 2.33 0.45 3.56  Yellow
1. ensata 8.75 3.87 5.12 0.58 4,37 Pale red purple
I. lactea 6.04 1.15 5.63 0.95 4.26 Pale blue purple
1. sanguinea 6.64 3.45 5.69 2.21 4.42 Pale blue purple
I. odaesanensis 2.63 1.25 1.74 0.92 1.42 VWhite
I. rossii 5.73 1.06 6.03 0.55 4,43 purple
I. minutoaursa 3.12 1.34 0.72 2.15 Yellow

2.51
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Table 2-3. Random primers used in this experiment.

No. code Sequence valuzm(TZ) Ciﬁg}ft
ope-02 GGTGCGGGAA 34 70
ope-03 CCAGATGCAC 32 60
ope-04 GTGACATGCC 32 60
ope-06 AAGACCCCTC 32 60
ope-07 AGATGCAGCC 32 60
ope-11 GAGTCTCAGG 32 60
ope-12 TTATCGCCCC 32 60
ope-14 TGCGGCTGAG 34 70
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Fig 2-1. Total Genomic DNAs of 16 Species of Iris,

Line M indicates A Hind lil size marker. Lines 2 to 17 show

total genomic DNAs of different16 Iris species: line 1: Iris laevigata,

lines 2, 5 and 12: /. ensala, line 3: /. tectorum, line 4: |. pseudacorus,

lines 6 and 10: /. /actea, lines 7 and 9: /. sanguinea, line 8: I. tectorum,

line 11: . odaesanensis, lines13, 14 and 16: /. rossii, line 15: I. minutoaurea

M123456798101112131416171819 20

ol 34

Fig 2-2. Selection of PCR Primers on RAPD Analysis.

Line M indicates A Hind Il size marker.
Lines 1 to 20 show each primer number from ope-01 to 20
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A3 RAPDE o] &% uhed] FABAEA (0] 5 1996)3} PCR7I& & o] £3 luts
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7ol R ABAE vlasty] 213 dissimilarity coefficientE F 2-50f Llehufalct.
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Tabel 2-4. Dissimilarity coefficient matrix with 10 species of Iris,

1 2 3 4 5 6 7 11 13 15
1 -
2 0.248 -
3 0.699 0.328 -
4 0.174 0.483 0.236 -
5 0.209 0.341 0.236 0.342 -
6 0.228 0.303 0.311 0.213 0.285 -
7 0.347 0.149 0.411 0.140 0.237 0.287 -
11 0.196 0.160 0.252 0.095 0.172 0,217 0.167 -
13 0.277 0.132 0.272 0.241 0.100 0.233 0.242 0.301 -
15 0.191 0.180 0.219 0.158 0.281 0.222 0.241 0.406 0.159 -

1: I. sanguinea, 2: I. easata, 3: I tectorum 4: I. pseudacorus

5. I. easata 6: I, lactea, 7: I. sanguinea 11, I. odaesanesis,

13: . rossii, 15: 1. minutoaurea
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Kb

Fig 2-3. RAPD Polymorphim of 10 Species of Iris with 4
Different Primers.
Panel A: Primer, Panel B: Primer3, Panel C:

Primer4, Panel D: Primerb

Line M indicates A Hind lll size marker. Lines 2 to 11 show each Iris species;

line 2: Iris laevigata, lines 3, and 6 : /. ensata, line 4: /. tectorum, line §: |. pseudacorus
line 7: . lactea, line 8: /. sanguinea, line 9: |. odaesanensis, line 10: 1. rossii,

line 11: 1. minutoaurea
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M1234567111315 M 1234586711315

Fig 2-4. RAPD Polymorphim of 10 Species of Iris with
Different Primers.
Panel E: Primer, Panel F: Primerll, Panel G:

Primerl2, Panel H: Primerl4

Line Mindicates A Hind lll size marker. Lines 2 to 11 show each Iris species,

line 2: Iris lagvigata, lines 3, and 6 : /. ensata, line 4: /. tectorum, line 5: I. pseudacorus
line T: 1. lactea, line 8: I. sanguinea, line 9: I. odaesanensis, line 10: /. rossii,

line 44: I. minutoaurea

_53_



(3) 1. tectorum

(6) 1. lactea

(1) 1. 1aevigata

0.219

(4) 1. pseudacorus
0.095

0.185

{(11)l.odaesanensis

(5) 1. ensata

X

(13) 1. rossii I

$0.259

(2) 1. ensata

lo.120

.232
0.211

(7) 1. sanguinea

(15) 1. minutoaurea

Fig. 2-5. Genetic Relationship among 10 Different Species of

Iris
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polymorphic band91L 1782] monomorphic band& & 4ith.
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Fig. 3-1. Seed coat treatment of I. sanguinea.
A. Control B. Excising of microphyle C. Both sieds excising of

testa D. Removing of testa E. Removing of testa + Excising of

microphyle
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Fig. 3-2. Effect of temperature and light on seed germination of

Iris sanguinea.
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Fig. 3-3. Effect of various seed preparations on germination of

Iris sanguinea.
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Fig. 3-4, Effect of NaOCl treatment on germination of Iris

sanguinea. (Treated 5min. )
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319131, Chiang 3} Park(1994)2 %7tF oA KOHA 2|2 dolg FFE &
stglrh. KOH A elo] o3 cuticleZd] 7[AAA R2I15S 838l £&
U Jtae] FedE FIMA oS WAAFIAU, KoHZE el MRS
of Fzell gREe] ol wotdA Edof 2Esto o]E Fof Ex ¥
A QAED Yol MHE FPR Y HotE AT stolch. SR RE

Fxtoll glo] KOH A2 Zaf A=A dgicth

h
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Fig. 3-5. Effect of KOH treatment on germination of Iris
sanguinea. (Treated KOH 20%)
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2% BE Helold BEAFRE Yobshy] Alste] 27k GEetAA

RE olr|zte] 20 A= FAd4F Ruiste FAL wol st 539
At M| 2e] 7Y A 150% HEAA 2l ST 453 g2 Uokgs U
ERAIRE, 1042178 Fefshs FA7t @A) A Este] F7] dolg e 2%

1;&

oith. Duran 3} Tortosa (1985)% Charlock®=x}oll 79% 3}atxz]| & wholg 3
& Bastolch Yug(1974)2 ] ol Fabg o]&ste] F3 A ¥
AulF oz W Az} uf 9 wffvt doton, Wty F 5EAq yE
oirl FHAl Hele Fuutvle FE
il A= FAo g Qg ui, wifol wE
3 Fujstees oyt EStA H ZoE Az # Ao FHate] 1
TEZ AHEE O] HRT Hol& S BV il w2t MRAAIZ] chgt A7
E7F gesfein Azt
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—a— 30min
~—a&—  60min
—®— 150min
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X L : . i s s .
] 4 8 12 16 20 24 28 32 36 40

Days after sowing

Fig. 3-6. Effect of H;S04 treatment on germination of Iris

anguinea. (Treated H;S0, 95%)
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RE FA UdolE S ST HNO; Ml 13 3-7oA B uiel Fo] mEF F
167 Wol&& B FA 2o 30.8%0] u]sf 0.5Nej 18417 Aelgt AL wpF
F 1047 5E wopsty] Alzbsie] mE ¥ 16d#] B 56.7%, 0.1N 49.3%,
1.ONZ 34, 7%7} olslo] Fxg] Hr} 2 dol&E Uehlgich zF F 2
AxE Rw zZ+zb 37.0%, 72.0% 57.3% 50.0%8 ‘do}&S UEehfAr
Belcher®} Miller(1974)ol 2]3F ulo}EE W 05N 1643 %, 0.INZ 1
o AT [.ONS 20¢ H=E vehygel 0.58NET) HelsErl W& 01N 2
=7t &2 1.ONAMZ FAjglo] ujs] dobg AEAAR, REFApoto]
HNO3 A 2li= 0.5Nof| 18417 x| A 2] ¥ wpEgt Zlo] 7 & atFolqirt.
Udin?} Soejadi(1991)+% IR 64 riceZEAlol]l HNO; EX| Al F 3£ AL F
27} BF owotsta] oboltian Hastgvt v RE FAtel 2lo] HNO3A ]
E dols FAFIII AdA AT e Tomer2} Singh(1993)& KOH,
NaOH, HCI, HNO3, H.S0:8} ZH2 Zxb, ZHA71E ol &3l FIA e Z2 F
g Fulof] ¥ Ji& AR} T FTEY 22w Ao gHEHE= B

ol glojAl Feetzio] Bt olet Bt

A
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Fig. 3-7. Effect of HNO; treatment on germination of Iris sanguinea.
(Treated HNO; 18 hours)
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& ¥E BIstgon, Park%(1996)2 7HAFatEtell A Hiroshi5(1980)<
LEATA E¥E AT Nyleneo] HA] Hel3 Az} FAIF wopg
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Fig. 3-8. Effect of Xylene treatment on germination of Iris

sanguinea. (Treated Xylene 95%)

718l FAE HA AMel F #E Z-$, Baldwim(1932)%= picea?] Fat
€ dEE AT B9 dots ¥AS BustAi, EI EBTN(1974) 3
Batoddl FAbe] /718uf Melo] BY AFoM ARES, B FAE oYy
Z Y olMEel FAAMY Fe Uolg ¥HE BIslHon, ol FAE
xyleneol =] Az| ¥ mpFtAE wf chRTHC} 2 Hol&g Uehfdch
xyleneo] th8] f7]-&ul Folr 7bg Frin wWitrle oYz

Wolo] glojA] xyleneA 28] &= & A UiElkch

=

b, REER}

6) Kinetin ] g|
FAblo}l 2218 st Kineting Aeld A 18 39004 mE uish 2
of, Kinetind2lx wE F 8UriNE Wolsty] AJFslo] u1F F 209057} 5
™ FAale] 29.7%, lppmd 34.3%, 10ppm 36.3%, 100ppme 32.3%% X z]xTol

BAGlol B 3xP 2o Lol vehigon, g ¥ 26Ux7} W Zt7
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37%, 45.0%, 53.7 %, 48 3%2] ‘dol&E UEhc}. 10ppnE T} HelsE
100ppn 4 Hels=7t W2 lppmol M= FAe] ulsf] dol&d FAF AR,
R FA dote] 9lo] Kinetin X2l 10ppmo] 7HF &3HE o|grl. An%
(1984)2 GA 9 Kineting cielFxto] Aejgt Az} wolo] vl$ T} o]t
3 B3 slglen, ParkF(1995)2 REI HlAA LKA HER] Fxjof v
A W2 F=A 10 ppuoA cdolg R EIE Rastadch EF Cytokinin

A& 23h= AF Tl oA Fetnt, F& 95t AF, A F
2ol FHS Elugichs B Qth# &, 1991). et REF =z} Yol

Kinetin A2l wWol& Aol & &7t LA = Rog Azbdc)
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Fig.3-9. Effect of Kinetin treatment on germination of Iris

sanguinea. (Treated Kinetin 24 hours)
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Table 3-1. Effect of various treatment on germination and days to 50% of

germination percentage of Iris sanguinea.

Tea? Days after sowing germination(%)
Treatment 50
(Days)
20 30 - 40

Control 32.6 31.3f 46.0d 50. 3"
Removing of testatexcising

of germ pore 10.0 86. 0a 90, 7a 90.7a
NaOCl 5% Smin. 17.3 60. 3c 66. 7Tbc 70.0c
KOH 20% 60min, 36.0 39. 3e 49, 3d 50. 0f
HaS04 95% 60min, 23.0 43.7d 53. 3d 58.7e
HNO3 0.5N 18hrs. 16.0 72.0b 77.7ab 82.7b
Xylene 95% 5min. 14.0 83. 3a 89.0a 90. 0a
Kinetin  10ppm 24hrs. 26.0 6.3e 56. 0cd 64.3d
z : Days to 50% of germination rate.

Yy .

Mean separation in column by Duncan’s multiple range test 5% level.

2 F2} wolo] gleld 3] AA, A Mzl F Ay LolEAELAL 2
Helol Qlol Belcher 3} Miller(1974)8) otk 539 s1&o] Hi Pobd
s0%] Weks A804 W BF F oUolgg vy A Table 313 B
ok ool HE(Tw)E HE R elol 32.69] uls] F3 A B Pob B
Al 29 1002 BAzlo] uls) 22.690] Wkom, wE F 20U Wobg
& HE A 3130 us) 86042 YEY Yol PHRAEZ Bgon, ¥
F % 3005 90.7%0) Wolg S warh oleh ol F¥ AA L ol W

Azl B3 dold W wolg® FuaIe JHHAU 2 g §F A
=

stata] AHelo] o3t wolg3t Wolhmi aAY FF U pEo| me} 2
Alolg Uehhorh KH HeE AT BE Hapd Helold TAzlo] w3
Wold s W wobg Y F3r} ARHYCTH WOIEE(T)E BB NaOCI 5% 5
B2 22 Aa] B AL 17.39, HNG: 0.5N 1847 Aelah AL 1602 eyt
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o, TE F 20¥x Hols-S HE 60.3% 72.0%, IE F 40Ux= 27
70.3%2} 82.7%8] Wol&E& Lrhfo] FA ol uja] WolLE(Ts) W Lol =
gl ot 33tA AEl ¥ 53] KyleneH 2]e] 7% wol&E(Ty)= 149, m}
% F 2095 wolgo] 83.3% WE ¥ 30Un) wWolE2 89% FET F| e
ol A T3t wolg Al Fabyl Urhyglch olate] Azl Hol BE £
zZpdtotof 9lo} XyleneA gl 7MY &HA FxtA el & 4 olon, wolg 4t
2= JdAHCh

olu} Ao HURA HA] W& wWobg S ekt

¥ Fxtl FuAe] @ Az Fu @ odold FAAe|Z} cdohg 9l dol}
SRl B o, nhE 7 204R) 86%2] & dob&S UEhj At
BEZ Zx} wolg AL 98] NaOCl, HuS0;, KOH, HNOs, Xylene, Kineting
g %8 Aeg A3} Na0Cl 5% 55, HNO; 0.5N 18417 X2 ool
F7rstolen, aFolA XyleneX |7} 71 &b olth 7MY AU A
TELE 95% Xyleneo] 5&7t FA|Ael F mEI Zog, uF F 20dUx] FF

83%2] &2 Wol&g Uehllch
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Appendix I. Effect of NaOCl soaking on the germination rate of Iris

sanguinea.

Soaking  NaOCl Germination rate(%) after
duration concent-

(min.) ration

(%) 8 10 12 14 16 18 20 22
Control 0.0 0.0e* 5.3 17.0  21.3 31.7 35.3e 42.0
5 1.0 0.0 10.7bcd 14.7 21.3 30.0 38.7 45.0cd 48.7

3.0 0.0 12.3bc 20.3 27.3 32.7 36.3 41.3d 47.0
5.0 0.0 16.0ab 26.3 36.3 48.7 57.0 60.3a 64.0

10.0 0.0 19.32 30,3 39.3 44.7 45.7 49.0b 50.7

20 1.0 0.0 4.7de 12,0 15.0  33.7 40.3 44.7cd 50.7
3.0 0.0 7.3cd 11.7 15,7  34.7 38.0 44.0cd 49.0
5.0 0.0 9.0cd 19.0 30.0 35.0 43.3 48.0bc 49.7

10.0 0.0 16.0ab 21.3 27.3 39.0 43.0 47.3bc 50.0

Mean separation in column by Duncan’s multiple range test 5% level.
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(Continue)

Soaking  NaOCl Germination rate(%) after
duration Concent-
(min.) ration
(N) 24 26 28 30 32 34 36 38 40
Control 45.7 48.7 52.0 53.3b° 54.3 54.3 55.0 55.0 55.7b
5 1.0 52.0 53.0 53.7 54.0b 54.0 54,0 56.0 57.0 57.0b
3.0 51.0 52,0 523 52.3b 52.9 53.3 54.0 55.0 55.0b
5.0 64.3 65.7 66.7 66.7a 67.7 69.3 69.3 70.0 70.0a
10.0 53.0 54.0 55.0 55.3b 55.7 56.1 56.7 56.3 57.3b
20 1.0 | 52.0 53.0 54.0 54.0b 54,3 54.7 553 55.3 55.3b
3.0 49,0 49.3 52,7 b52.7¢ 52.7 53.3 54.7 54,7 55.3b
5.0 51.3 52.7 52.7 52.7p 58,3 58.3 59.7 59.7 59.7b
10.0 51.0 51.0 53.7 53.7b 54.7 55.7 55.7 56.3 56.7b

Mean separation in column by Duncan’s multiple range test 5% level,
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Appendix II. Effect of KOH soaking on the germination rate of Iris

sanguine.
KOH Soaking
Concentration duration Days after sowing

(%) (min. )

6 8 10 12 14 16 18 20 22

Control 0.0 0.0 8.0bc®™ 15.3 21.7 26.7 29.3 32.0b 32.7

5 10 0.0 0.7 5 7c 10.0 14.3 18.7 23.3 25.0bcd 27.3
30 0.3 5.0 6.7c 150 18.0 18.7 23.7 24.7bcd 25.3

60 2.0 9.0 13.0ab 17.0 24.7 26.0 26.3 27.3bcd 27.7

10 10 0.3 3.7 7.3bc 14.7 15.0 16.7 17.7 20.0d 20.3
30 0.7 4.3 10.3abc 14.3 18.0 19.3 24.3 26.0bcd 28.3

60 0.3 3.7 10.0abc 14.3 23.7 24.7 26.7 28.0bc 29.7

20 10 0.7 3.7 11.7abc 14.3 16.0 17.7 22.3 22.7cd 24.0
30 0.3 4.7 8.0bc 1.7 16.7 21.3 23.3 25.0bcd 26.0

60 0.3 7.7 15.0a 18.0 29.3 33.0 39.0 39.3a 41.7

30 10 0.3 3.7 13.7ab 16.3 23.3 27.0 28.7 28.7bc 31.0
30 0.0 40 6.7c 8.3 13.7 16.0 21.7 24.3bcd 26.7

60 0.7 3.0 80bc 9.3 14.7 16.7 19.3 20.3d 25.7

Mean separation in column by Duncan’s multiple range test 5% level,
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(Continue)

KOH Soaking ‘
Concentration duration Days after sowing
() (nin,)
24 26 28 30 32 34 36 38 40
Control 32.7 33.0 34.3 34.7bc” 35.0 35.0 35.7 36.0 36.0bc
5 10 27.7 29.7 30.0 31.3bcd 31.3 31.7 32.7 33.3 33.7bc
30 25.7 26.0 26.7 28.0cd 29.7 29.7 30.0 30.3 30.7c
60 28.3 29.3 30.3 31.0bcd 31.7 32.7 33.3 34.3 34.3bc
10 10 22.0 23.0 25.0 25.7d 27.3 27.3 29.7 30.7 32.3c
- 30 29.0 29.7 30.7 32.3bcd 33.3 34.3 35.3 35.7 37.0bc
60 30.3 31.3 32,3 35.0b 357 36.7 38.3 39.3 39.7b
20 10 25.0 27.7 29.0 30.0bcd 31.3 32.3 32.7 33.3 34.0bc
30 27.7 28.7 29.3 32.3bcd 34.0 35.0 37.0 39.0 40.0b
60 44.3 45.3 48.3 49.3a 49.3 49.3 49.3 50.0 50.0a
30 10 32.0 32.0 32.7 32.7bc 32.7 33.0 33.0 33.0 33.0bc
30 29.7 30.7 32.0 32.0bcd 33.3 33.7 34.3 35.0 35.3bc
60 28.7 29.0 30.7 32.0bcd 33.7 35.0 35.0 36.7 37.0bc

Z . .
Mean separation in column by Duncan’s
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A5 & WA E

HEES Bl &3l thd A AEE 3 B 2oix| o £33} 9lon

NeHs ZEARE oFo] /M MoE clofsty Fol uwiel S 717t Aelst

Aol wf wjeroll sl ABA RE

7} 7bs

A Fziol o3t o)Al wigAlY] 2t yabd Aelol ¥ FHMolAl A
FAHS Tt

ditg ez wieAls Ago] G F717F FolA L Aol FEHYAAL o] AR

o F77F AojAle T BEIIAIIF ol 2, 3ufA Fol= 4T ol ot §F
weto g ulo] o]&E 31 glt}. (Chenz} Goeden-Kallemeyn, 1979; Grisebach, 1981).
aaiu AR R AEL) w43 wAsly] 5 (Harlan?t De Wet, 1975) X
T AdHA Azlol sl dolxledl, AEQ] vfEE 9T antimitotic agents®
colchicineo| 7} BHHAoZ A}LEF 1 9Itl(Chen} Goeden-kallemeyn, 1979:

.

Grisebach, 1981; Wan %5, 1989; Anderson %, 1991). 53] W¢F& i ZEo]
3 wiA] [7171 &oldta i e Sxo] £t AEA Uehts] wfEed wi4d
olgo] €3 §Fo] AEHoET olgHI oi Zo| Wn(Wmber T, 1987),
Macleod(1947) So] R ZFH o] colchicined A #|dtod €& njfals o] A77}
AR FAo] Mugsixn] Z47t FUEYvhe AE By oef W2 o

x| odti(Moore, 1947: Rotor, 1958; Nakasone$} Kamemoto, 1961). colchicine
(CoHasNOg) 2 A E-2] AMAZE Aol tubulinzt AY3te] 5o FEE JA

Al
A3, AZEE F7IDAAM @A) FFolF 3 microtubules?] FHE HalH

o2 AN wi4E st 2R dHA 92t (Hadlaczky B, 1983) UA|
of af-¢ HFL W AEAAM BF YA S Holg § F4do] EaH gl



(Wan &, 1989) FZol= H=xAFA AE2 oryzalin(Ramulu 5, 1991; Chalakg}
Legave, 1996)3} caffeine(Thomas, 1997) So| Al £% antimitotic agents® o] £ F]
3L 3t} oryzalin(3,5-dinitro -N)& AlE¢] tubulinz} 73t A¥BEL 7AW of
£ U2 =% (colchicined] 1/100)dlE & PSS UEh]Z(Morejohn 5, 1987)
colchicineo H|3] H=Ael Aoz RIF YO (Ramulu 5, 1991: Chalak2}
Legave, 1996), caffeine(CgHigN402)2 T}S antimitotic agentst= ] dEYH =}
oA AZate] HHS AAEL2H 2B AHAMEZ QAAE i A=
ot#] A (Kihlman3} Levan, 1949: Thomas &, 1997) colchicineq] ©AL RAUT 4
U= HAEZAE A st

Irisig &0 dAME 7IufedS F3l colchicine A 2|H vl Holufd R
(Tsutomu, 1985)¢] cigh A7} B ¥ v} AU ofA7ix & w[FEt AFoltt. o]
o 22 BAIRSE RUste] Iris AEY §5& S V2AEE 47] 98 £ o
T-= colchicine, oryzalin, caffeine A g|& E3t w4 A& & vhde A3

1AL 3= gt

A 24 Az 2Ly

1 AYAE @ gy

1) colchicine A 2lof 2]¥t A wiz} &z}
71 Azlszet AlZte] AE & w7t &l nA= ¥
HEAEE dF7tEYR AREZPAAM  AuEHz e FRAEE(L
setosa), ZFIE(I. ensata), BE(I. sanguinea)?] FA}E 2001d 9 x}E-3}
of, AEAN WolAA D27} lw BE A2t 22 AF&BIATE
Colchicine 100, 500, 1000ppm === zHzh 12, 24, 48, 72, 120h Azt
o 100m¢ AZFEetAF o) colchicine €3} seedling® ¥ i 25T shaking,
(100rpm) Z2H o= 4IP3t 7} MeEE S TUSHA dotd FA
40 AR S dEste] 29tEo 2 Aejstgdon Az|A ¥ AEAe ZEE F
o] 24h A|H3B}I rockwoole] A A4bsled 25+1°7T, 1500Lux?] A<&Z el ZHoley
of A ufsteict.
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colchicine 500ppm F=2 12, 24, 48, 72, 120h A 2|3}y, Ztzt shaking

2] (Fig. 4-1A)2} agar w}R] H&](Fig. 4-1B)% o] $3E it} agar wjA|

= 500ppm colchicine 2ol agar 0.7%E H7I3td ZASIE R, HE=|U|2 o]

Foto] 28 F AEA] Fvt wix] Bl @A YEE AAE Eezi| gt
A

Bl Lol AFE A4} sleic). colchicine A Fojji= zbzh 7h)e] Algubyz)

ﬂfi fr

SUsHA =uistgict.

Fig.4-1. Treatment methods of colchicine.
A. I. sanguinea seedling shaking treated with colchicine solution.
B.I. sanguinea seedling treated with colchicine medium contained

agar(0.7%).

th AsEe TTolA Az Alzbd Wiyt &

AEARE FES TholAst SUg whHes Agstact

aiztol of B3t SEo AIZRE 2] 98] AEE - AT A TsT -

AIZE A2 uHro] 100, 500, 1,000ppm FEOlAE 12, 24, 48, 72, 120hS

2 Ae|At& ZA stei 1,000, 3,000, 5,000ppm FENAE 3, 6, JheT
5t

A ZE He[stgd e 25T, shaking(100rpm) ZALE 3t Aa Feje

_78_



24zt 7h el A FdstA eyt

2) oryzalin, caffeine A zjof] 2]3} S w7} &3

HEANEE REE 1)olMe} FdT WP A8, oryzalin 10, 50,
100, 500ppm =2 3, 6, 9, 24h, caffeine 1000, 3000, 5000, 10000ppm =
TR 24, 48, T2h AH|slglr). caffeined TRAo|RZE Z2RB4F o]l
oryzaling DMSO &wjzlo] % F FHTE o8 AFEEE RABIL 2
57T, shaking (100rpn) ZZ22 435t Az F Zhzt AY 19 Agyriz)
SUSHA Aulstoict.

2) ploidy level &%

Hel 604 F BEAMAE vides At st 3=E dotir] 4s
ZF AelTe HelgE 1o BT 35 oy WELE A Hel 138 HER
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HErg g eyl F28 FHo| Ay 2n¢ Staining Buffer® GA3 T w4y
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A 3@ A3 4 nd

1. colchicine A &|o] 2]3t A w7} &=}

HA] seedling®] Ao A A3I colchicine v =& ol 7] 9|3 LA 100,
300, 500, 1000, 3000, 5000ppme] A& =HE TiT7A| 671X TIE %E9]
colchicine® 24A|Z} Aejstz, 2F Ao g 837 HMELE ZABIY

4-2). AEEL colchicine Ag] o] F Al7ho] el wie} ylolxle FHE B
dom AHelsErt W2 100, 300ppmof e 8% & AHEgo] 66.3%, 61.1%% =
om 500ppmofl A= 42.8%% UENY T Tl 1000, 3000, 5000ppmof A= zbzb
24.4%, 8.9%, 4.4%2 YE o] wh YA LiElRiTH

utetr] & APoA= colchicine Al ¥ 505 +&2 4EEE UeilE 5§
dAste] 100, 500ppm =9t AT S wEel 1000ppm FEE AMSIIGI,
1000ppnS 71ELE AT T E Lle] 1000, 3000, 5000ppne] i Eof Al

= e Bof sl

100 ¢
80 |

60

Survivalrate(%)

40 - —&— 100ppm
—®— 300ppm
—&— 500ppm
20 | —&— 1000ppm
—w— 3000ppm
—m— 5000ppm

2 4

@
o

Weeks

Fig. 4-2. Investigation of colchicine adequate amount on the survival

rate of seedling in the I. ensata.
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1) Azlsxe} Ajzte] BEEI} vj7k&e] nale 4%

Colchicine?] AHelsZot A|ZHE ©eldte] FARE, BHE, R seedling
of Helg uf wisA] FEo njxl= 93& 2 Table 4-1, 2, 33} Zt} Fa)

(o]
=T
E2o] 7Z-$(Table. 4-1) 100ppm2] FEollA 12A]7F A 2|A] BEEo| 93.5%8 &

Py

913 120413 AM2jA] 38,552 Ytox Az|A|Zre] ZAHS4F PEFo] WolA:
ZEeldort 4ujA SN =E AeAltol #Agle]l 82~95%2 EA Lielytch
AEE] UiT 4N 2PUEE YESE Uehd 4N YEEES 100pprs 2R
12212 A2|A] 84.2% 7P A UEtstem 24x]3F A e2|A] 53.3, 48A17 Ae]A

38.0, 72AIZE A2[A] 35.0, 120417 AE[A] 34.9% He|rTo] LojH4F U
LIELRITE  500ppn?t 1000ppn 528 A& of AEEE 12417 Ae]A] 41.3%
o} 40.3%, 24X]7F A 2lA] 33.8%e} 30.8%, 72AZF Aelx] 17.5%8F 13.8%, 12047
HzAlols 5092 9.0%2 100ppn S =8 A2 3E wfe} o] Ae]azto] ZAojA
+& Sopzlch BEEL AelsE 100ppro] W3} $=F 58] &< 500ppnz} 10
3 &<l 1000ppmoil A} ] 1/2 o]stZ ylobx Aelekel wE Ao]E viehigl
th 4ufA] EPRIE S 500ppn 2R AHWE o) 7247 A E A3 BRE
glofl A 50~70%, 1000ppn F=E AP wf 244)7 A& At RE Helof
A 60~70%Z 100ppmy =2 A2|FE wf B} A ueigton, Z4A(2x+4X)
£ 100ppn X2 48AZF A 2[A]2} 500ppm =2 12A]7F AElA] Ztz}h 5.0%,
6.1%% T} ¥ 500ppn HEE 72417 A2]¥E w2} 1000ppn HEZ 24417 A
2 o A Y vIET} 100% o) AEZo] HH o T ulol 4ujN VEFR

&2 27 17.5 9 30.02 A=zl ol ZYE £ uf EEE Aes=st
OIS, AHe|A|Zto] ZojA4E ulolxls ZA¥E BN, 4uiAY dNl=:
FRY FY glo] Aoz 50molde] £ AHE RAoL} A HEEEL
AEE oMo 22 ZHE Hol 100pn FE2 1247 A2 of 40ix] HER
&o] 84.2% 71 wolrt
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Table 4-1., Effect of combinations of colchicine concentration and
treatment duration on survival rate and ploidy level of

seedling in the I setosa after 60days.

ngct:(iagfl T;Zi‘t Sur‘(\;j)val Ploidy level(x) Efficiency”
(ppm) (h) 2% 4 X 2X +4 X
100 ‘ 12 93.5 10.0 90.0 0 84.2
24 65.0 18.0 82.0 0 53.3
48 40.0 0 35.0 5.0 38.0
72 40.0 12.5 87.5 0 35.0
120 38.8 10.0 90.0 34.9
500 12 41.3 42. 4 51.5 6.1 21.3
24 33.8 30.0 70.0 0 23.7
48 31.3 33.3 66.7 0 20.9
72 17.5 0 100.0 0 17.5
120 5.0 50.0 50.0 0 2.5
1, 000 12 40.3 35.7 64.3 0 25.9
24 30.0 0 100.0 0 30.0
48 23.8 30.0 70.0 0 16.7
72 13.8 38.9 61.1 0 8.4
120 9.0 38.5 61.5 0 5.5

z ' Survival rate XTetraploid plant rate /100

Bxbxrel AL (Table 4-2) 2L 100ppn 52 124]7F A 2[2] 81, 3%ol A

1000ppn F= 2 120A12F A elx] 11.3%2 ytopd Antxoz FxjiEe] Z¢o
22 ZH3gg Koo}, A 2¢ HI=E 100ppm HEE 120417+ X232 of
ot 500ppm H=E 48417, 1000ppnm HEF 12412t AL ZF-fot 27
8.3%, 9.1%, 6.7%% UIEIL} uf-e A Zstdvt 3t AeleErt Wi A eA|7te]
S 100ppm 124]2 A2lel HujHes Helwxmrl & Helalzte] 21 500,

1000ppm F=2] 72A1 7t o] 2] AelE AT A AeloA EFAL &8 HEs}
10~60% =Fo2 &7 UElRTh oj4te] 23} 500ppnd] wE=ZE 4842 AHeFE
o 4ol FEZ o] 4.302 TP gokrh



Table 4-2. Effect of combinations of colchicine concentration and
treatment duration on survival rate and ploidy level of

seedling in the I ensata after 60days.

ation ment Suyival Plotdy level(x) Efficiency’
(ppm) (h) Zx 4% 2X+4X

100 12 81.3  100.0 0 0 0
24 66.3 75.0 0 25.0 0
48 50. 0 53.3 0 46.7 0
72 16.1 84.2 0 15.8 0
120 39.7 58. 4 8.3 33.3 3.3

500 12 70.0 10.0 0 60.0 0
24 54. 4 80.0 0 20.0 0
48 47.5 72.7 9.1 18.2 4.3
72 26.3  100.0 0 0 0
120 100 100.0 0 0 0

1,000 12 56. 3 53.3 6.7 40.0 3.8
24 50.0 88.9 0 11.1 0
48 22.5 7.4 0 28.6 0
72 20.0 1000 0 0 0
120 1.3 100.0 0 0 0

z ' Survival rate X Tetraploid plant rate /100

5Ee] Z(Table 4-3)% AE &L FAEE 22 ZPeldrh. 100ppn 5=
2 Aelgs of 4847 o]t AelolA 4uix] &FUETL 20~28% FFolAR
7227 AEA] 28.0%%2 JHY Eaom BRE AN E4Ae &3] dldrth
500ppm A 2|A] 4ujAje] -2 48A17tET} W& HeAlTelq R, 24A7
AelollA 28652 7 wotom ArfFer AelAlzte] 1 72, 120412 A2
Ae 13 & o ey AT Aea E4AY &8 dlEs 100%3ich
1000ppne] H=2 A P& w= FEo] FAT| YobA 72, 120417 A elollA]
Lo om, 4uiAe E¥NEE 1247 Ao ARt 23,152 Lelyttt, o]Ate
AAE B wf FEo colchicineE Az[dte] vi+AE &7 ¢34+ 100ppn =
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Sof A= 48~72417 500ppm FEAE 12~244] 7
o2 A o2 A2
gdom 100ppm HEF 72417 M uf 4ufjx FER
sttt

ole] AxE FHH &
#2 2% 100ppnoF 12412, EHE] ¢ 500ppn o 4842 RE

100ppm e 2 72A| 2t A jA] 73 FapAolglc],

1000ppn s o A= 124]
A st Zol &Aoo
o] 16.18 71& A

27} ol 4% Arid

uf colchicine X 2| & vlAE A7] 21314

fr

22
%

fr Mo

Lo

Table 4-3. Effect of combinations of colchicine concentration and
treatment duration on survival rate and ploidy level of
seedling in the I. sanguinea after 60days.

ng(t:?grtl T;:it Sur‘(\;})val Ploidy level(x) Efficiency”

(ppm) (h) ZX 4x 2X+4X

100 12 96.1 91.7 0 8.3 0
24 71.3 59.4 0 40.6 0
48 62.5 51.6 22.6 25.8 14.1
72 57.5 52.0 28.0 20.0 16.1
120 38.5 16.7 20.0 63.3 7.7

500 12 77.3 51.7 13.8 34.5 10.7
24 55.0 35.7 28.6 35.7 15.7
48 31.3 41.7 8.3 50.0 2.6
72 13.8 0 0 100.0 0
120 7.5 80.0 0 20.0 0

1,000 12 53.8 53.8 23.1 23.1 12.4
24 28.8 60.0 0 40.0 0
48 10.0 100.0 0 0 0
72 - - - 0
120 0 - - - 0

z ! Survival rate XTetraploid plant rate /100
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< A7 FFulol AR o7t glou FAF A Ay Azt 2 Az
=t Az el A4g wla Azhs u]EFY AAolvh. £ A¥(Table 4-1, 2, 3)
oAM= Irisi A8 EHA GAA wj7kE 93] FARE, £¥E, RS 9]
&3to] colchicined TS w9 A|ZHEE A3ty FARE, E¥2, &
# BF Aelex AHelA o] F/EPE AEZ] dobA AEZE

of Agx o] dE AL ZoE veigon, iuitg § w2 AHEA
colchicine Helx] HelsEe} HelAgke Z725F 4B Lapdelst Ao
A AEgo] uolr|= Aoy BIAFH(Kim 5, 1998: Blakeslee &, 1938:
Heinz®} Grace, 1970; Hermsen 5, 1970; Davidson, 1983: Jang%, 2000) £ A3
ol Aot dxsts AE HITh wirbgol Yoir Helhe] T3 FHyo
2} 32 Aole FISHA Ueht FAREY Z¢ AAeloA wjrtgo

o
S SRl B AT AlNe W EHolgd WE BHEs} &

3] &I

E2 Ao Azt A2 F9 e AzlolM wirtgoe] sy, =
2 U2 sRAMLE AATE LA, &S sEAE AAE BA st=
2ol wiAE dedl AR Ao E velyrh olf #AHE colchicined] tidt

N
oo
o,
t1
N
N,
L)
i
=2
g,
i
Anj
gt
N,
£
Ao
rO
Y,
|o
e
[bsd
2,
(N,
a
a
=
c

3

3

oD
(=
(=]
&

we Aol aFAH A3} YIS Bolk: T B4l RuE el (Van 5,
1989), & AHoA = Azt Alzte] FrHdel whet Al AF AESA U
o] #d=] S= WA Hol

AT ez F471 EFA 71" ey
93(Fig. 4-3, 4), o]l A= vl £x}2} seedling 12|12
Fold=E Haxelzinl glri(Kang,

1988: Blakeslee®?} Avery, 1938). Fig. 4-3& colchicine 500ppm X% 1204 7t

A REe A F 20d A EHow LIz K97t 2554 §U1H

g 2oz AHeAzlol RolW4SF Aaprel Aol LoD AT Yol Hu AL
2 4 gt}
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Fig. 4-3. Meristem bulged of I. sanguinea seedling treated with
colchicine (500ppm, 120h)

Fig. 4-4. Growth form a month after I. setosa seedling treated with

colchicine. (100ppm)
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g Bl e AR dAA £5 st Zlo] 713 Halsim ot
Holm, o] ooz 712 A7y 4 (Han 5, 1999), #FEHE] A7])(Tan3} Dunn,
1973), FHM|ES] HEx| 4=(Chaudhari®} Barrow, 1975)E& ZAp3) Helg &
UARE, HZolle wiE D THA Eldte WHOoR e UFHIE o &Il
Wo] B3 A og ALE3 QrHChenz} Armstrong, 1994 Chalak®} Legave,
1996; Sliwinska®} Jansen, 1997: Chung, 2002). Wl & Ao w4
IS AH83) ploidy level S I3} (Fig. 4-5), 28k (Fig. 4-58)¢} 4ufx)
(Fig.4-5B) 2 UM A EA9 %t M= AMAE ZAsltHFig. 4-6). ¥l
2 WE A3 FUY A oMz AZue A 2} ohE E44(Fig.

T
HAIE colchicine A 2|E whe Hg xR

4-5C, D, E)8] &€%o] R, oldd 2]
o B8 oM oEE Foz FEEH, AN Tt HIE oo
A E,A melond v 2 (Adelberg 5, 1993), &= izl ploidy levelo]

Mgt Bk o 2 (Van Tuyl 5, 1992), &3 Haplopappus 44| Z(Fujishige
s, 1996) A== 20T A vl Kang(1988W1)2] Hire] wl=w 3 Al E

o 29 AR GMAZ} siztEdota A 2 Al gAY B
V7] AE AR Z SEA] w7 E A S HolEt e 4 9le™ colchicine
A2 g Tl w7k Zo2 el H wo thd Atiolrs 40x2to] 4ufajel Ho
2 Ueht A% 2 F el phERge] Had Aoz AzEoc), 2yt

-~

HE AAAE ZARRE A2HE Fig. 604 & = glon EAELS 2x=33(A), 4
X=76(B), BE-E 2x=28(C), 4x=56(D), HLHITE 2x=24(E)g3, EHEZ H
F uli7hEol AR BAE AMT 2k 23t YA Yot 4x 2] EAp7} ofF
slch,
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Fig. 4-5. Flow cytometric histograms of diploid, tetraploid and
mixoploid of I. sanguinea of which somatic chromosomes
were doubled by colchicine treatment.

A: diploid(2X)
B: tetraploid(4X)
C, D, E: mixoploid(2X+4X)
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Fig. 4-6.

Somatic chromosomes in root tip cells of I. setosa,

sanguinea and I. ensata.

A: I. setosa(2x=38) B: I. setosa(4X=76)

C: I. sanguinea(2X=28) D: I. sanguinea(4X=56)
E: I. ensata(2X=24)
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2) Aelpgol BEE virt&of niAE 43

Table 4-4, 5, 62 T2 F=olA AP & delste] FARE, R, X
9] seedlingd] colchicine& A e|¥ Az, FxjREY 7 -P(Table 4-4) 1204]
7t A2 S AT BE Heo|q shaking HelA YELO] 34T, 4ihA &Y
MEE 50~1008 +222 Aelol w2 o] glo] ANHoE wA Uebdt
th shaking A 2]A] 72A12F AelollA, agar #jA] A e]Alols 120417 A glolA
i EHYET} 1005 0L Aol 242} 17.5%, 11.3%8 JriFog yA
LB D 4ufa] 588 shaking A e]A]oll= 2441 A 2], agar wiA] A el4]
o= 48A1Zr A7} Tzt 23.7%, 17.3%2 7PA =it oliate] AT E uf
shaking ¥ 2| 43 HEZLo] AVHCT wA Ueh} TakHolgitt,

il

Table 4-4. Effect of colchicine treatment methods on the survival rate

and ploidy level of seedling in the I. setosa after 60days.

Concent- Treat- Ploidy level(%)

B T e v
12 41.3 42.4 51.5 6.1 21.3

24 33.8 30.0 70.0 0 23.7

Ssohl:ktii:gn 500 48 31.3 33.3 66.7 0 20.9
72 17.5 0 100.0 0 17.5

120 5.0 50.0 50.0 0 2.5

12 38.8 55.2 41.4 3.4 16.1

24 22.5 33.3 66.7 0 15.0

mi}g’;‘ﬂm 500 48 20.0 13.3 86.7 0 17.3
~ 72 10.0 50.0 50.0 0 5.0

120 11.3 0 100. 0 0 11.3

z ¢ Survival rate X Tetraploid plant rate /100

Bz B Pol=(Table 5) 124]2F Ml & A BE AHelor BEE] agar
aizlo] A2lgE o oo} 4uiAe] 282 A & F ¢, shaking A g
Al = 48A] 7t A glofl Mgt 9. 1%2 LJElYIT}. shaking X ]2} agar %] AHe] =2

.—91.—



T 48217 Hrp w2 AzloM EaAly &¥o] wUu Moz Azl
72, 12042 A2 Alof= 2ufAo] &8 &o] 100%%r}. o] 48] Az} shaking X
2l Alollet 48A1ZF A elofl A 4ufx] HE&EZo] 4.32 Ul vlwd FAapHolgr).

Table 4-5. Effect of colchicine treatment methods on the survival rate

and ploidy level of seedling in the I, ensata after 60days.

Treatment

Concent- Treat- Ploidy level (%)

Survival

mothod r‘(e;tpimo)n m(ehn)t (%) o X 2xeax Efficiency”
12 70.0 40.0 0 60.0 0
24 54.4 80.0 0 20.0
Solution 5o 8 475 727 9.1 182 1.3
72 26.3 100.0 0 0
120 10.0 100.0 0 0 0
12 66. 3 63.2 0 36.8 0
24 60.0 60.0 0 40.0 0
Agar 500 48 488 700 0 30,0 0
72 43.0 100.0 0 0 0
120 30.8 100.0 0 0 0

¢ Survival rate X Tetraploid plant rate /100

Q3L 4uiA|e] EFNIEL shaking Hz|Al 12, 24, 48A17F AHelo)A 2tz

L~

REo) A (Table 4-6) BESS THToIH 2} ol agar Wixlo] A BE uj
=0

13.8%, 28.6% 8.3%% 3, agar vlx] A z|rjol= 24X 7F A E|A] 12.5% 4847t
A2[A] 10. 05Tt E4A2] EPNELE shaking A 2|4 &%400 agar ¥jz| A
Zlaloll= 2ufiAe}] EENETL BA Uelut) o4t AziE B uf dntzyeg
shaking A 2[A] 4u)x] 57 go] £A Jeht H3pHoigr},
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Table 4-6. Effect of colchicine treatment methods on the survival rate

and ploidy level of seedling in the I. sanguinea afte

60days.
Treatment COncent- Treat- g i1 Ploidy level(#) Effici 2
thod ration ment (%) iciency
ne (ppm)  (h) 2% 4X  2X+4X
12 77.3 51.7 13.8 34.5 10.7
24 55.0 35.7 28.6 35.7 15.7
Solution 500 48 31.3 41,7 8.3 50.0 2.6
shaking
72 13.8 0 0 100.0 0
120 7.5 80.0 0 20.0 0
12 93.9 75.0 0 25.0 0
24 76.3 75.0 12.5 12.5 9.5
Agar
medium 500 48 63.8 71.4 0 28.6 0
72 37.5 50.0 10.0 40.0 3.8
120 36.0 80.0 0 20.0 0
z ¢ Survival ra;te X Tetraploid plant rate /100
ot AXE FYs A & TARES AT I} ZEoA agar

Bix] A2l gl Wb 4ufAe] HESS ExARE

shaking A 2|A] AtjA 22 A LIElL} colchicine A2 & wlAE A7) 943t
W0 2 shaking A g7t 2apAd 2oz LielyiTh

ColchicineZ A Eof AHelsle WHoZE EX}E colchicine £Hof HFA]
F|= ubH seedling AE)e] A EAE colchicine £do] wWIk wpy
colchicine-8) Fal¥, dropping F°| &ai# gler}, FApgolu} dropping}
A UE AH ARATIE S Azgeltt A3dE

=
T Fsiol HEE WASD AUY Mzt ojgen o

o}
T AEATE Aol dA ZAEl LABIAL dAIF] +E AR et F
A" 287t ool wigkAsiA] B3t Aoz HIFEgrh(Kang, 1988). R HEA
9] ARy =2 Holoqt colchicined A e|3hd A w7l FUE &Y 5
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9l 71 (Blakeslee®} Avery, 1938: Shinha, 1987) 53| seedling AYEj2] A1 EAo)
Helstd Z3trt £rh= Bart 9 om(Kang, 1988) & A¥olA seedling A E)

£ shaking A 2]3}9& wl colchicine ol FAIZE HA] FHo gldd
Fe7t sHE ol Fel USol PAIA Holx| FE& FA Z3l HEA
7} o2 dAE Bo, old whEg HUshy] 9 WhHOR agaryt EUH
colchicine FLA[ufx|of] seedling ArEje] 21 EH =
AAsHe g Abgstdnt At A& dolAls agar iRlo] AMe[HUE o
[get) wi7ted i eg ARslged, o2 agar wjx] Ag|x]of
colchicine?] ZAN XE o] Yo|A colchicineo] RAE FE3] AnE
7] miEe RAeE Rojzch

(i
=
L)
N
N
afl
R
&<

fop
i)
i

(o}

3) Aeszet s olA Hel AZhdE wirt &3}

e A5 S o ZHEY ot AHE AU ¢l AsE colchicine
Lo A HelgE Fe IL¥E colchicine &dofr A A
2SS gulN] YEZLL vwlws] Bolrh(Fig. 4-7, 8). Fig. 4-7& 100, 500,
1000ppn2] A% colchicineo] 12~120x]7te] HAIZE Ae|A] 48] FE5EES
BoF3 9itt. 100ppn B EolA= 48~72A17 A g]A], 500ppm EZoA=12~24
AlZE A E]A], 1000ppn =oAL 12A417F AHelx] 48fd] BEZRo] &gdon
100ppn 558 12~24A]7F 2|28} 500ppn S EZ 72~120A]7F A 2]A], 1000ppm
FEE 24~120A1ZF HelAl= 02 Ueht AwbH o R 0~15 5 44 HER
g2 BT AT $e AL AN A, AN £ FHE
He A ZHE A she Zo] vl gEo AapFoldrt.

Fig. 4-8& 1000, 3000, 5000ppm2] % colchicineo] 3, 6, 9X|Zre] WAz
HalA] 4] HEEES LERY ZIE 1000ppn EoA = 6~94]2F, 3000ppm
EToAs 3~9A]7H 5000ppn EoAE 3~6417F Al 4ulAl FEF L] &
grom, 3000ppn SEE AW w] 20~30% $FOT P JI}Holy,
1000ppn H=F 3AZF AL w2} 5000ppn FEF IAZH Hels of 10
Fo2 Aoz ANz3t ANMHSZ 10~30 £F4 A FELES 2
t}.
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0 ot et > g
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Treatment(h)
Fig. 4-7. Gainable tetraploid plant rate of I. sanguinea seedlings
treated with lower concentrations during long hours of
colchicine.

{z : Survival rate X Tetraploid plant rate /100)
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z

ncy

15 |

E fficie
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[} . L
3 6 9

Treatm ént(h)

Fig. 4-8. Gainable tetraploid plant rate of I. sanguinea seedlings
treated with higher concentrations during short times of
colchicine,

(z : Survival rate X Tetraploid plant rate /100)
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A 2] A] 4ujA] HE5EEo] 0~15
Zo] MEZY ¥hA 3% - WAZE Al 10~30 $£E0T =4 UER
colchicine® W& BXord 23 Azt Hedte 7 Br 2 s=olA &2
Al ZE H2|she Zlo] 4] "o FEIbH o[t

R3] wrE™ colchicined] AMZ EdA] wr3ate] 843} tubuling VAL U

afstrg AlE =}A7 TB% colchicineo]| AA[ZF A& wow ZA4 Ha

'~

(Blakeslee %, 1938; Heinz®l Grace, 1970; Hermsen %, 1970; Davidson %,
1983), A} EAHE colchicined] HAsH= A7to] AfE FE&&o] Yot 3141
=d(Yun 5, 1998), & A& E colchicineo] HA|ZF HelH AEA NN ZF

How Wale] Yko] WA Hold Fb 2 WAY 4 YUtk HAW aBE

Fig.4-9_. Growth form of a month after I. sanguinea seedlings treated

with colchicine.
A: Lower concentrations during long hours.

B: High concentrations during short times.
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2. oryzalin, caffeine A 2]oj 2]+ GAA wj7} £
Colchicine2 2 A1E2] AMAE uj7tA 7] AEEL ZAzloA & o colchicine
< Agsty Ao HMA wi7tE FE2¥ = A, colchicined ¢UA]

ozt HEAME I Hgo] B3t vl HeNxE Feo] & i 7 g

e

uib}

AA
o] %] oryzalin, APM, phosphoric amide, caffeine o] thx] EAE AlRE
olch. whetd 2 Ad¥ollME oryzalindt caffeine BE Y A|ZhEE REY

seedlingol X 2%& o) vi4a YSol nAe R34S Avmgrt

Table 4-7. Effect of combinations of oryzalin concentration and
treatment duration on survival rate and ploidy level of

seedling in the I. sanguinea after 60days.

Cigi?gi— ngit- Sur(\:/i)val Ploidy level{%) Efficiency”
{ppm) (h) 0 ZX 4x 2X +4 X
10 3 100.0 100.0 0 0 0
6 100.0 100.0 0 0 0
9 100.0 100.0 0 0 0
24 100.0 50.0 0 50.0 0
50 3 100.0 100.0 0 0 0
6 100.0 100.0 0 0 0
9 100.0 100.0 0 0 0
24 100.0 50.0 16.7 33.3 16.7
100 3 100.0 100.0 0 0 0
6 100.0 100.0 0 0 0
9 100.0 66.7 0 33.3 0
24 96.6 63.6 18.2 18.2 17.6
500 3 100.0 100.0 0 0 0
6 98. 3 83.3 0 16.7 0
9 95.0 60.0 20.0 20.0 19.0
24 91.4 26.7 40.0 33.3 36.6

z ' Survival rateXTetraploid plant rate /100
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oryzalin®] 7-9-(Table 4-7) 10ppm¢] HEZ AW o] 2L 1005321} 4
A 282 FH E 4 QU A &¥x 244 AHeAjolrt 50%%dct.
50ppn HEE AP S wi= BEL-S 1005501 3~9A17F A 2A] 4ufA| ot T4
o] &Fo] AL 24A1ZF AzA] 4ufx] EFWIES} 16.7%, A FEUETL
33.3%¢t}. 100ppm 5 =F A T|WL e 3~9A17F A 2jr] AR 8o 100%g1 1} 24
AlZE Aol 96.65% GtolA L 4ufAle] &¥ -2 24417 AEAlort 18,253t &
FAe] 2PNEs IAT Aol 24412 Aejola] 2zt 33.3%, 18.2%F LlEluch
500ppn FE=E AHE wh FEFEL 34 AHelA] 1005 o1t 24A12F HelA]
91. 452 Ae]r|3to] Zojol utet Zhidhe S BAR, A Aejet 2442
Aol M Zkzb 20.0%, 40.0%9] 4uix] &o] gt EfAl &=L 64
AAl 16.7%, 9AIZE A 2]A] 20.0%, 24A]7F AHelA] 33.3%HT} ol AXE &
ol 500ppm?] FEE 24417 A 23g of 4fx] FS5HZ] 36.62F 7MY &lch

Caffeine?] 7-2(Table 4-8) 1000ppn =2 A 2|3E ol 24417t HzelA] BE2EL
10053 oL} 4ujale] &¥o] ¢lgla, 48, 72A|7F AHzAlo] 95 8% FEREL TtiA
stolg o} 4ufHe] EPWEE 27 10.0%, 12.5%910m E4Ae] NIz 2

0~50% “Eolglrh. 3000ppn FEE A WL wis 24417 HelA] 100%2] HE&&
& Bolort 4827 AelA] 88.0%, 72A17F Ae[x] 32.0%2 Az A]Zto] HoHe
ohel BEE] FHA ZasHe Bl 4ulA] FEUEE 24AL He|A
25.0%, 48X17t A 2A] 70.0%, 7217t A E|A] 60. %8 HUL T4 SFNE=
24X 2t A2l A] 62.5%, T2AIZE A ElA] 40,05 LR} 72417 Az]A] 26iAY] &4
< U%ith 5000ppm FEE A E wf HA] 24417 A elA] 1006 BES

O} 48117F A 2]A] 36,052 utoplm, 72417t AzldHE A2 AT ¢
AlZro] ZojRlol whe} Ztashs FuS BActh 4uiA] EFNIEE 40% FFo)
o EAe] FVNEE 40~60% $F2F 24412 H)A] 2uiAe] &FLS gch
10000ppn FE=2 A2|3E wis 24417 AelAloqt BE&o] 76.0%3 3, 48417,
72X Ag|Alele AE AAF gldlom 4uiA EHNlEE

T 76.9%%Ch olate] AE E uf 3000ppn HEF 4841 7F A z|Alel 4nix] HE

&o] 61.6°2% 713 &otth.
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Table 4-8. Effect of combinations of caffeine concentration and

tretment seedling in the I.sanguinea after 60days.

it Teeny Sl Ploidy level( Eiticiency
(ppm) (h) 2 X 4 X 2X+4 X

1,000 24 100.0 57.1 0 42.9 0
48 95.8 70.0 10.0 20.0 9.6
72 95.8 37.5 12.5 50.0 12.0

3, 000 24 100.0 12.5 25.0 62.5 25.0
48 88.0 30.0 70.0 0 61.6
72 32.0 0 60.0 40.0 19.2

5, 000 24 100.0 0 42.9 57.1 42.9
48 36.0 20.0 40.0 40.0 14.4
72 0 - - - -

10, 000 24 76.0 0 23.1 76.9 17.6
438 0 - - - -
72 0 - - - -

z ¢ Survival rateXTetraploid plant rate /100

3t7] ¢l8] oryzaling
He|Ps of 4u)A] ¥

ol AzE ZU EE HTe) wA 4EL
500ppm HEF 24A17F caffeine2 3000ppm 5= 484]

r:i _l[ﬂ

5 &80l /1 Eo} EafHoldrh
Oryzaling Z32} & W& 2EoA colchicine Bt} HAJo] oFstar, HAA| wjr}

of FEapAolm (Rumulu 5, 1991: Wan &, 1991: Bouvier &, 1994) pf-¢ &2 %=
Il

T (colchicine?] 1/100) oAE w2 AL ilepdria RBIF =y
(Morejohn &, 1987) & Algolln REe] ZLolx tfF-2£2] AzlolA PEE0]
10052 uh$ oFF5}e 3 colchicine el E Rt} W& =xoxfe w7l &z

2ol Z7Hgol el

7b Ve U AE Urhdct SRR Hels=et Al
X—I
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AE &7] 213 caffeinec] AH&H %2+ Thomas (1997 )e] &3] E448 U
A ol o] &H o7} glem, o] A A} caffeine A Eo thet F/o] uf

]
2 Az, wirlEzads oje 48t Hogw rRamdrh. 3 el Ao

caffeine& A 2|8}%d& %-F colchicine A glof nls] E4a|e] &8¢l AW v}
o 4n)] HAELLS oris B} 9J=u(Chung, 2002), Thomas(1996)2] X 31of
X3

w2 o] 22 thE-E] antimitotic agents: ALY F WSXIIUAZ
T BE LT Ut A A a3t dojuAlRt caffeined] Bo= UELAL] 5
BARA uipEr dofupy] wiEelw wield dvt AHzZIE U2 HEs
colchicineo] |3 EA|e] o] Wi wi7k&2 EolA Hrhe Heolth 44
2t 2 Adolde EAe el wiad A et ol ol AxE Bl
on, vj7}EIE colchicine®T} 18] FE &2 SZola Uyl

< A V2 ARE QA AAEded, F47
AZA] U= F1 BEUAE FE317] 23] colchicine, oryzalin, caffeined
Aelstol ARHQ AAA] 2z N NBS HEHT £9 ok
Colchicine A 2joll o3&t @A) wi7t &:E +H3lY] ¢l FARE(L setosa),

bal

A (1. ensata), BE(I. sanguinea)?] seedlingoll 100~1000ppn HEZE 12~
120A] 7t colchicineg A el3F A3} HAZE2 100ppn =2 12470 A2, %
& 500ppn FEE 48A1ZF A g, 1}5% 100ppn 52 72A17F Aela] 4ufA] ¥
SEE°] 7 =A dEidta, 5‘13]"0 Hof ke EAA wizt A3pE ¥AE A
0.7% agar7} E%H colchicine 1A njx]of #2]8lL ZA-$HT} colchicine &80
shaking 2] & ¢ T o2 eyt Aw=(100~1000ppm) - FA] ZH1
2~120h) A g2} T (1000~5000ppm) « TrA}ZH(3~9h) A E]A] colchicine?d] wj
7V BAE WA AN s E - T el 4niA] BER o] ANIHoR &
Al VbebRtaL, Ale] A e 3

Oryzalini} caffeine Hajo] &3t AAx wiryl Z2 T+l el Rl
seedling®]| oryzaling 10~500ppm £ %8 3~244]7} caffeine& 1000~10000ppm
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=28 24~72A|17Y A3t A3} oryzalin®] 79 500ppn HEE 24A]7F A 2|4,
caffeine®] 7-9- 3000ppm 5= =2 48117+ A 2lA] 4uix] BEREo] 71 &ttt

T AE GAAE 20 23 FARLE 2x=38, 4X=76, L 2X=28, 4X
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Matsumura

1971,

=y
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1963, Hagberg 1969) -$-2]
o] FQ3ltl. Conger &

¥ ool Ftr} (Sprarrow

A 1974, (ITF 1974 5).

4~ 9lt} (Gustafsson,
1959 =127t AMHEEA YA o]-83x} 1965 WA 5% &

A6 & ril xejof ofgt HolA
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.

LW

% 1960, Ukai 1968, a.b 1970,

A1E A E

etollA
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~
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y

(1966)

o) Az Exe) dREIfel wlLeiTin SHROm WTF(1974)

AsgdAtef 2

| -

FAtzAL} A =

)

2 ®Bastelct webd rAd Raoll A

of wet &ats} tiEA vehtn gk

=z

L.
vz

i

&
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A 28 2g D Y

FAMRE FURBAA $AF] T ol AuiH ol R, BYE, ¥
AEEI} 2YEU BRTLAZAN 4% FAE Aol ALgHAT
b Zabe T3 AAY sl e AES ZANA(T0)E o8l F

2ot A% AZZEA}o] A 0, 5, 25, 50, 100, 200, 300, 400, 600GyE 20A] 7+ =
ot ZANY FALE woiabdg o] &3l F3| AR E AASL FAUET FAF 3004
AEt F 95% XyleneollA] 527 Ae] & FUa]A A 1len®] petridisho] filter
paperg 2uf Z3 FFE JISIA S0 49rEC R IHEsto] 25T wiale] &

d Ao Fjgon §Zo] Z2uE FI 1.0mn o)A AR

&, BHEIRE, E3E, EHEZLAE FAREe] FIAE AATY vkl s2A
FELE XA F IF 7047HA] dotEat goldt MAE Edolo] A4dste] 2ab

Rl e IFF 70doA o] wol&at PEFE Hol&olM FA e 63%F Bie
L rAd 5, 25, 50Gye] 3] AR Aelode FAlRL £ 7%, 67%, 69%2 &
& uto}g-& UERT) 100,200, 300 Gy ZAtoa 55, 48, 53%] WolgE Ho
Wol&E A= 50% o]4te] AE vlehlglth. 600Gy A eloME 29%7} wo}steict.
Wol&S F2Z ot ol AXE Egolo] ojalste HEMNAE Al A
56y A2l 40% AE 256y A elolA= 11% 506y Al 6% HE2ES LERfI L
™ 100Gy o]%+e] Az deolis oty o243t A Eo
zj’

td
-t
|
>
_O"_l'
32
fin

A A Mae 25-500y7F AAG RoT Mz ),

FEF 709 7kx) 2] Fabaolg BA | 49%oln 5GyolA 38% 256y

iu
-3
b
bl
=2

o
rr
=
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H g|ol|A] 26%, 50y 2] AakofA] 13% 100GyA] 2] Lol M 1%, 200Gyol|A 0.6%2] o}
& Uehligl e 3006yol oM AE dolstA]l ootrt Bl R ZolMs 3] A
Ao M= ohgo] YA Ueldon dEZoNeE ¥ W FPE Ko 56y Az
A 7Foll A 16%, 25GyollM= 13% ,50Gyoll A& 8%, 100Gyo]’dollAd= 0% BEEE L
ehigich el R Fxtol oizt AA rA AHe| dard wobgat AEFo|A ctst

H 25~50Gy7t A3t Aoz whebE{ o),

EHZAPFA L] FAH ] Uol&- 48%0] nl3] ril Az] wol&-2 56y AlFFolA
T 48x2 FA |9} gkom 25GyA e] Alatold= 38%, 506yl A% 38%%.2m™ 100~
400Gyol M= FA el R}l 5& 54~63%2] LolgS e oLt o] Wold& T
Aste] Aol FAE[a oA olF Fifsh= AXE viehfAdrh EHEAIFTY r
A Ae dFHPE 26~506y% ALE B 4 3ldr)

XL F 3 EAREY oA HEoME HAMETE 25~500y ¢l ROZ Lety

=2

E 51 rd Aelol Y RES HEFA Ay 108 F Yol L AEE

FAbgots W AE8(%)

rid A g ZA ’ EETE
oy Exae  RE O OEHERET E2yE ;;; PARR
0 200 63(63) 49(49) 48(48) 51(51) 71(71)
5 200 77(40) 38(16) 48(10) 49(11) 41(16)
25 200 67(11). 26(13) 38(8) 47(19) 39(10)
50 200 69(6) 13(8) 38(6) 48(8) 63(9)
100 200 55(0) 1(0) 60(0) 26(0) 23(0)
200 200 48(0) 0.6(0) 54(0) 29(0) 25(0)
300 200 53(0) 0(0) 63(0) 32(0) 0(0)
400 200 45(0) 0(0) 53(0) 27(0) 0(0)
600 200 29(0) 0(0) 29(0) 22(0) 0(0)

()% rd HAF BoANES Befo] o]4) ¥ HER(%)
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2o 2% AR o4 F 1087 FAeI 8.2cn2 AL Wb 50y M
Aol 10205] Wolrt A AT o} o427 lemihe] o Zo] 20Um] oAl

sl Al 2L 10cnymolglont 0Y o FREE RAel 12ent} o ASo] wel
14.5c0% 4gstoich. AT Aol 32 wol Age] £UH Ao A7

o™ 25~506y AHeldFelMe FAelo] vs) Wgo] A At (2 5-1)

Z & cem)

a7 5-1 rAd 71-]8] T BE E2} SHL AR
A% 100-600Gy A 2| doto] & 14}t S
Bt el © AEE B AANE}R vehduizn @ osbornzt
Lunder(1961)7} €& ZA3E Sparrow 5 (1971)0] Bz|gt AzjolA A1EZo| w}a}
o]

o
2
rr

LDspo] TIEA UEldt 7o B8 v ¢lom, MatsumuraS (1960)0] zjujArlE
High xlo]r} Holx] ¢t AL

AZgo] AA A3}ste=

= 2 S Uehfgon Ex} RAbe

89 Hlae dolg Hris fE7)9 BELEE XEE R Zo] By

I
o
N
>
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2L,
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>,
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Y
r

| 42 2
A g2 AR FA
EAE dotry] 21 AddolM RHolM= rid 5, 25, 506y 3| A Holge
A2l 63Kt £A VElgton JEES WA e AEEE 2 HFA dge
25-506yql o= atctsigleh. EleRE, BEE, FARE rd Mz FA ot
S& FA ol vlsh AdaFe] 5, 25, 506y WA FARFOIAM otgo] HAE A
LIRS B 100Gy o] gollA= ot Eolout o4zt Fajo] Alste] &) A
dgteom rd HAAE AR BELoIA & uf 25-506y7 A Aoz AztEd

1T AR

™

Ao Zinpd g Zdapd e Ay xAbste] Uehte

)

I
=

M
1

~
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A1E A E

2 of 2309 Fol A&

)

60/, 800%

o
-

Iris B

RE B(lris), B3 &
1949) 2} 13% 4 Fo] 3l

,‘;
[

zjLtetel

S8R B(Sisyrinchum)®] 3% (Chung 5,

[
T

1981).

1981:Cronguist,

(Goldblatt,

(Belamcanda),

o,

HK

BEYR

.
=

B2 watB B (/ris koreana),

=2yl
=

f.

HAARE(Iris rossii
latifolia)s 2& 1¥HZE 1&Fo] A8t Qrh(Sim, 1988).

Iris B MES ol wel AdzAht g2 4&o] A=,

A 7)2}s)

(Iris odaesanensis),

rossii var,

Fo] MU=z

1981).

9lth(Kohlein,

Iris B
ol $tom,

Aol 2p7trgo] Ths

ol¥ HUAME

ol&

1994).

ko=t
=

gtajolth(Jehan

A
=

JHale MMz FAEE

=,

s

n

of BAA k3 Mthrt e

L} Iris B
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, 1991). E3}

L
1
=
u—<
oY)
o
o
<
sM)
oft

=3t eLt ERERlE B3l vEl o Fx BRI AT, ARz L] A4
oAHE} 24 WA Fol BV HI dti(Uung 5, 1995). Y BE Iris B A&
o WAL ol g At TR FFY /A FAE fsiAM o rHe BT
Z Aok Azt Hesirlm Azbg o2t Fujino(1972)9F Hussey(1976)%= Iris
hollandica®l 77, 27 o2 ¥ s {719 AEA F4], Meyer §(1975)2
&2 Irises(horticultural varieties)?] 73, 37A 0T HEo] Ay A wjokd A
=3ttt Gozu 5(1993)& [. pallida®] Q& 7¥x2 HA! A|Z 31, Jehan 5(1994)

2 Iris pallita Lam., Iris germanica L. 28] &, 7%, INRIE E3] AM=Zu)E u)

A 248 2T L B
AABEAN([ris ensata)?] 71U wjLIBA
AEANEE ENEYUSL AdEERA AguiEa g ARERHE (Iris
ensata)®] )3} 54 IR E )28l ¥ 7] ¥R A (perianth), ApY
(ovary), 4% 7 (pedicel), 37 (peduncle) ZZL Al&3lgct AEAE] BHES
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7 o2 #odd AefolA 3% sodium hypochlorite solutiond] 527 BHtA]
2 thE, 70% ethanol §of 3F7 B@sIEen, O ¥ HITE 33 KHEsIA
th A% 22 clean bench RollA 24 24 8193, olwf AMEH A4 AE
= U FRAL byt XYRER] L 2AS AAstden, AP MER 25
= 0

.5cn2 7] 8] discR ok

Skoog, 1962) 7]-Euix[ofl NAA 1 mg-L'of BA 1 mg-L'& A5t 22

24X te 2 2T 10, 15, 25 30CE sucrosed] HE& 1, 3, 6, WE FE Az
st zH Ae|HE pH 5.78 RASIA 121 T 2087 3ot AbAsidct, 2 A
A& Tube(2X10cm)oll 17§14 X|A}3te] 20502 dtgom wie} 85 Fof A}
stelch iR AeladE ALt v adg UBstA 2EY chamber PIoiA
f orstoich.

2. AR EAI(Iris ensata)?] 7] HA]

AEEE dPldAde Y WHoR A&t APIRFEL JuiFA e
gtgle Mtz ABRA O wily] 28] NAA ( @ -naphthaleneacetic acid), BA
(6-benzyle andenine)& 2}z} 0.1, 1.0, 3.0, 5.0 mg - L' && A3l 7 A
HA HE 16X 2] 208502 sttt

Zb Ae|dz Ag19 Aztof] ubgl sucrose 3%, Agar 7g, pH 5.7% XA3l &
25T, WA 16224 wloyshaith.

8

A 3 A A 2

1. x}REFE(Iris ensata)?] 7| SEH

e,
(T
X,
{o
il
N
o
=
0%
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21y, Feldy %
qgoen o

IRRE R

)
(e}

whaba b

—
p -

] © 1A #Htr}(Debergh 2} Maene, 1984).

T} Hughes, 1981).

=

=

1

R
-

of

0

N
oy

ﬁo
)

4
oy

=

=

3}

N3

g%

L

.

of mlx|

]
o]

CRPEEED

oA 4

X (Iris ensata)?] 7]uinforol] glojAl 7133
738 ¥4E& Ehgich(Table 6-1).

dEstolct

1.9

A
T

o] Xz 4,970, e

1

N

13

~

164]

164] Zko]

1

oAM= 1643t

v

e A vEhd

=

T

_04

fn K

s Tl ET)
N

[s]

71

b

p o

k)
P el 23

LI

3}7 (peduncle)

x

3.7, Hels 5.3704

2] ¢rokr}(Table 6-3).

oj

X
W

Jefoll A whe

Ut o2 g

6-4).

517 wiolet A

wMO

o
o

=0

N

JENZE 718 ot

1
SEDIEER

A

rs
t}. Hasegawa

GBE

164]

19) g e] Z7te] 71Qgtin R}

Asparagus®] wjoFola] X140 FAlL
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32

3, Han 5(1994)% Alstroemeria?] vjo¥ollr A&, 16417 B, B 202
Mz, BAZF, 237 A7 gastded ole AEAY Fydol H4sl
o AERZe] AstH Zoewr FzZHrL K313 S, Simonsen Hildebrant
(1971)8] Zeitl&el2y drolAE A% 16417 ToA 7|3 F31&0] &ria
Hste] & Ao} 22 F3E Rolch

o] ol Al APFRHE(Iris ensata)?] AHAZHE [AEA HEHE 21514
= 16X128] Aol 7hg EHo el TrELh

Table 6-1. Effect of day length on organ formation from perianth of Iris

ensata.

Day Shoot Shoot Root Root Fresh
length(h) number(ea.) length(cm) number(ea.) length{cm) weight(mg)
0 3.30 b* 0.94 b 2.10 a 1.25 b 9.20
8 330 b 1.28 b 0.70 b 0.13 d 9.84
16 4.90 a 1.86 a 1.90 a 1.58 a 10.91
24 4.90 a 1.09 b 1.50 a 0.94 ¢ 10.87

Mean separation in columns by Duncan’s multiple range test at P=0,05.

Table 6-2. Effect of day length on organ formation from ovary of Iris

ensata.
Day Shoot Shoot Root Root Fresh
length(h) number(ea.) length(cm) number(ea.) length{(cm) weight(mg)
0 3.10 ab’ 0.70 b 3.50 be 1.14 a 10.79
8 2.70 b 0.83 ab 4.40 ab 1.19 a 14,28
16 3.70 a 1.12 a 5.30 a 1.30 a 14.68
24 2.40 b 0.78 b 2.40 ¢ 1.05 a 13.79

Mean separation in columns by Duncan’s multiple range test at P=0.05.
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Table 6-3. Effect of day length on organ formation from pedicel of Iris

ensata.

Day Shoot Shoot Root Root Fresh
length(h) number(ea.) length(cm) number(ea.) length(cm) weight(mg)
0 0 0 2.60 b 0.75b 2.93
8 0.83 b° 1.46 a 2.70 b 0.94b 3.94
16 1.90 a 1.11 a 4,40 a 1.50a 8.18
24 0.10 ¢ 0.06 b 1.80 b 0.94b 4. 66

Mean separation in columns by Duncan’s multiple range test at P=0.05,

Table 6-4. Effect of day length on organ formation from peduncle of Iris

ensata.

Day Shoot Shoot Root Root Fresh
length(h) number(ea.) length{cm) number(ea.) length(cm) weight(mg)
0 0.20 a° 0.25 a 5.90 a 1.98 a 6.21
8 0 0 0 0 2.46
16 0 0 1.70 b 0.90 b 4.16
24 0.10 a 0.45 a 1.70 b 1.056b 4.95

Mean separation in columns by Duncan’s multiple range test at P=0.05.

2) Sucrose
ZILh wjefoll A BRA} oUA]f 08 ol sucrosed] HFEEE TP
#I8) sucroseTEE 3%, 6%, I¥Z Lol Az APt 7| FRIAXA
ol 3% 6xollA 1 o] FIIAL, 1% AEEoME ARUS
Uehfglon, 9%8] oM Aze ¥AHL FTI nls] e Ao
8

A Z3tg) 3xoll M= A2 FAH47]

(lo
=
- —
R}
=
0n
=
0
3
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oA Ao WAL Bolom, 6% ol M3 spe] H3ir} o|Foxx] o

ofth mhelH 4217 2g AT Aol S BEHE sucrose 3%7}

G AoE AAHGTHTable 6-7). HAZYEL RE FEold slpe] 23z

olFolx|x] ohgren, o2& Aol t}E AR A3 FEst A Ao

nerEglom, HAL o8 JBEH| o o] AR 27lo] s
ATHTable 6-8).

olare) Melold 7t A4 WA WE oizre] T2 A%

Y
=
o] E3}oll= sucrose 3%, Fzlo] E3lof& sucrose 9%t Asiti AztE|of

BB e MsElAlo] WATkA SRS 2ATW $700] 3UF vkt ¥ o)
o A% % % A F2ES s ww o] WY wiHRTt £} uixo)

Al 8~108f F7}5l9dch(Nakayama 5, 1991). #&n](Capellades, 1989;Capellades
_}_\_ o

&, 1991) TtEE & (Vatanabe 5, 1990) ¥ 23N Tanaka %, 1990)¢] ZZuj
FAel= wixof & F=E FUMAIIIE HA FUH L gl 2z uix
W Be=s S7M719 sl AEXY o 244 A2gLS Frlsts=y o]
= FRUEEY Aste} #eo] glrla X IsladtH(Capellades, 1989). Yabuya
5(1991)8] Iris ensata®l A oA sucroseso] wE Alxe] dMH=2 33
gt A3} 'Okichidori’, 'Miyukisusae’ 'Meiji-1'R% sucrosels® 3, 6, 9%

fN

dstg ot ¥ ThE Aol & Holx| ¢yt Iy 2 A¥o)AE sucorse &
E ol A&, e Wele] S 4dFsAl uUelddth Schnappst
Preece(1986)+= tomato®} carnation?} wjo¥oal carnation 20 g-L*, tomato
£ 30 g+ L7 sucrose®@ 7l x|} A EAL] wgo] 713 st on, wixue
sucrose =& AT Aej2e] Az o] A Moty Estgich

ohetA Ajge] whel Ei widEH o whet A3 sucrose?] HEE WS xlolE

Uehle 2oz gz,
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Table 6-5. Effect of sucrose concentration on organ formation from

perianth of Iris ensata.

Conc. (%) Shoot Shoot Root Root Fresh
number(ea. ) length{cm) number(ea.) length{cm) weight (mg)

1.0 1.10 ¢ 0.43 b 0.50 ¢ 0.04 c 3.88

3.0 8.90 a 1.14 a 2.10 b 1.08 a 8.41

6.0 4.40 b 0.85 a 4.50 a 1.14 a 15.16

9.0 4,70 b 1.11 a 0.80 be 0.68 b 9.11

Mean separation in columns by Duncan’s multiple range test at P=0. 05,

Table 6-6. Effect of sucrose concentration on organ formation from

ovary of Iris ensata.

Conc. (%) Shoot Shoot Root Root Fresh
: number(ea. ) length(cm) number{ea.) length(cm)  weight(mg)

1.0 0.90 b* 0.38 b 0.80 d 0.38 d 5.42

3.0 5.40 a 1.08 a 5.80 b 2.12 b 14.69

6.0 1.20 b 0.28 b 8.40 a 3.76 a 34.26

9.0 0.60 b 0.13 b 3.60 ¢ 1.56 ¢ 15.79

Mean separation in columns by Duncan’s multiple range test at P=0.05.

Table 6-7. Effect of sucrose concentration on organ formation from

pedicel of Iris ensata.

Cone. (%) numgzg?éa. ) lensghtoho(tcm) numbReor?(tea, ) lenggg'(tcm) weig}?ts(hmg)
1.0 0.30 b” 0.08 b 0 0 2.51
3.0 7.90 a 1.58 a 8.40 a 1.63 a 4.75
6.0 0 0 0 0 3.15
9.0 0 0 0 0 3.31

Mean separation in columns by Duncan’s multiple range test at P=0.05.
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Table 6-8. Effect of sucrose concentration on organ formation from

peduncle of Iris ensata.

Cone. (%) numggg?;a, ) lensghtoho(tcm) numbi?(%a. ) leng(tjgfcm) weiFgrhets(}:ng)
1.0 0 0 0 0 2.18
3.0 0 0 0 0 2.11
6.0 0 0 0 0 3.18
9.0 0 0 0 0 2.23

3) 2=
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A7 A B0} A5 7] wfEolti(Kozai, 1991b).

Table 6-9. Effect of temperature on organ formation from perianth of

Iris ensata.

Temprature Shoot Shoot Root Root Fresh
(C) number(ea. ) length(cm) number(ea,) length(cm) weight({mg)

10 0 0 0.20 ¢ 0.14 ¢ 3.57

15 3.60 b 1.05 b 0.10 ¢ 0.11 ¢ 6.14

25 6.70 a 1.20 b 1.20 b 1,52 a 12.59

30 5.60 a 2.15 a 2.60 a 1.23 b 9.35

Mean separation in columns by Duncan’s multiple range test at P=0.05,

Table 6-10. Effect of temperature on organ formation from ovary of Iris

ensata.
Temprature Shoot Shoot Root Root Fresh
(C) number(ea, ) length(cm) number(ea.) length(cm) weight(mg)
10 0 0 2.30 p° 1.50 a 6.47
15 0 0 6.80 b 1.32 a 14.8
25 8.40 a 0.92 b 1.80 a 1.06 b 15.0
30 4.50 b 1.28 a 1.80 b 1.23 b 9.97

Mean separation in columns by Duncan’s multiple range test at P=0,05.

- 116 -



Table 6-11. Effect of temperature on organ formation from pedicel of

Iris ensata.

Temprature Shoot Shoot Root Root Fresh
(C) number{ea.) length{cm) number(ea.) length(cm) weight(mg)
10 0 0 1.50 c¢* 0.66 b 3.54
15 0 0 2.60 ab 1.36 a 3.27
25 5.70 a 1.0l b 2.80 a 1.10 a 3.95
30 2.40 b 1,20 a 1.70 bc 1.17 a 3.82

“Mean separation in columns by Duncan’s multiple range test at P=0.05,

Table 6-12. Effect of temperature on organ formation from peduncle of

Iris ensata.

Temprature Shoot Shoot Root Root Fresh
() number(ea. ) length(cm) number(ea.) length(cm)  weight(mg)
10 0 0 0 0 1.83
15 0 0 0 0 2.21
25 .0 0 0.30 b* 0.24 b 3.2
30 0 0 1.70 a 0.86 a 4.85

Mean separation in columns by Duncan’s multiple range test at P=0.05,

2. ARBEZX(Iris ensata)?] 72}
1) A% 3Fg o »g sy
AABEH I (Iris ensata)®] 37| HHABHEE 2A2E {53}7] 93 AAxd
A NAASY BAS] ZR&AE|HIM= Fig 6-1, 20ith HI|RE R alx
BA 1 mg-L+NAA 5 mg-L A g2 7b 894 oA Uelktem, BA 1 m

g-L+NAA 1 mg-L'>BA 1 mg-L"+NAA 3 mg-L'> BA 5 mg-L'+NAA 3 mg- L

o
)«

J O
O

TOoR A2 ¥AE4TE Wol uElyth #ele] ¥ BA 0.1 mg - L7+NAA 1
mg- L', BA 0.lmg-L"+NaA 3 mg-L”, BA 0.1 mg-L'+NAA 5 mg - L'¥ 2] LoA
TP el Al utebgal, BA 3 mg-LTolAte] AHelFoldE el B3t
s viehubA] fgtch(Fig. 6-1).

Apte] A A2 S BA 3 mg-L'+NAA 1 mg-L”, BA 3 mg-L'+NAA 3 mg -
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L', BA 3 mg-L7'+NAA 5 mg- LAl M Ax7l wo] PAEe 122 {9
He Uehiglom BA 1 mg-L'+NAA 3 mg-L'X 29} BA 5 mg-L+NAA 3 mg -
LA gl A27} wol 4= {24 vehiarh Helef 342 BA
0.1 mg+L"+NAA 1 mg- L7422} BA 1 mg-L+NAA 1 mg - LA 2lollA 22e|7} 7}
2+ ulo] 3AE|elsl, BA 0.1 mg-L'+NAA 3 mg - L7 A 22} BA 0.1 mg-L'+NAA 5
mg - L A el A= a7l wol FAxo} o4& ehf it
4317 AT BSoAE BA 3 mg- LTHNAL 5 mg - LAl Al27E sbg
wol FAFE 2= f4dS vehiglon, BA 3 mg- L+NAA 3 mg - LX)
AXE 24 UEhigth BA SE7F G2 0.1 mg- L 87l ME A2 ¥
A zstg A gt ®ale] Lo okFslo] BA 0.1 mg - L7 +NAA 3 mg -

L4219} BA 0.1 mg-L7'+NAA 5 mg - L A 2lolla 2] ol FTIA Lieldt
th I NAA AHEEQ 0.1 mg- L'E 7ol E AxBEa) e Yo BT
A Z3t4 .

oj8} AL ZL HWIIFRZ, A, ATA

THNAA 5 mg-L7O) HelToid FEAoR Az
0.1mg - L+NAA 3 mg-L7'2] He|olla aje] g 9 o] gFste] Ao
EFtojulel BA Aot S41Q NAALl eE X¥follA e Aol YT
< Uehigct weld, AREFZe] HHAE FEY Ax xfde] My A
FZAAE NMAsZ7E 831 BAsEYE whg o ¥ ZAAE VBT Lee
5(1999)] A FoME FHEHAAZHE Axxidol AHUYF AHzHA=
NMEE7} ES4E BAsErl We4E o3g ATE Urhio] NAA 2 mng-
LBA 0.5 mg-L'He)7} /1% Zadolgoiy B3stdd, Lu 5(1990)= =
3} ‘Royal Purle’ojA] NAA 1.0 mg-L'+BA 0.5 mg-L"'7} gtttz Rt 2
Ao Azt dxgich o|# 3t 732 Skoog #F Miller (1957)2]H Lol A4
H ZAuodold A EAY 7IHEsHe uiA 413} AfolEFtelde] i el
vl&of what 2"t sighHch

Bao] tigh AE ¥ BA 0.1 mg- L' AS TS NAAY of® ZJFA 2| LoA
T A% Aol X Z353 BA 3.0 mg- L' o)A oA xlZRe FAHL B
o}, BA2] &7t SU1E4FE Al ¥ado] JEyE Rt Asokan F(1984)
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& zxte] JAHAE AL o BA 6~8 mg- L] DTN Alxe] u
gol BHOIYTIT RIste] B AL Ao} SAISIATE Jang(1984)& 27
nfe] ofohujaral BAY HE7} £7F ¥ 485 Agelaage] Usidrin gow
A LT BAZH Z|BESA B8 Urhidrk st B Agel Azjel
ChE RIE sterh old AuE & ol BEel wel sujujaraAl 7Bzt

ABAYY Y B2 Ee

T Algel wjeld WAT FEE AW, 3ol dzYe 47D
Meyer$} Milbrath(1977)% LS(Linsmaier-Skoog) 7]=8jxJo]] NAA 1 mg-L'e}
kinetin 0.1~0.5 mg-L"'E wjgsle] Hejeldde of FAEI} gdsivia &
I 3P, Lee £(1985)2] broccoli &lnjoro A= MSHJA]of kinetin 4~6 m
g L+1AN 8~9 mg- Lo Aol ilzet eyt FYHUTlL BaY Ao

2 Hol AFof whet AU APRAEAY o FHRIL E A& 4 +

HAZAE A4 ASold thE 22 AuAo] vlsld Az AMo] A 5

- L z{ 2] 3+¢} BA3.0mg-L’ "4NAA 3.0 m
g LA E FolA efzte tz%*% T 4 glgith. ¥e Y2 BAO1
g-LT+NAA 1~5 mg - LA E] FolA HHY 4 glglom, NaA 0.1 mg- L8] &
£ A Folde A Y P4 BEY 5 gl 2 AP g
z32, 2y, a7l A HHe PPl zolE Urtich o]RL 3}y

a

BEE Aol wE BAE F ol dolir] 918 S 2omoll MR 20em7tA]
discE o2 el wigsiaiont, 2880 Hold 5%ute] AJ3te XA
3.2emQ] B 1.170e] HelE dAch Yo F A ozt LEEAY A A
Fol BEHol F2A 3} dx229 Ao|rt Ty E oAzt wjof FHAMEH
7o} Felof] wpeld o]zt gl ZAoT U
A 9ladl Lilium speciosum(Robb, 1975)2} Lilum longiforum®) Q17 wjokA|
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¥A](Niimi £} Onozawa, 1979)

Joll mhetd Z3Hsdo] Apol7t glo} 7[R2 Z45 ZE3UL 4 Hrja 23

[+]
5

1978) g3

(Stimart and Ascher,

=]
T

31931, Kim & Park(1988)2 13wfo](horseradish)®] ¢, #}H,
oA BT 45%0]%48] AEA E3&3 50%0]40e AxFYE

7 A

ol

19.5%2]

RS
T

Ajie 71BEHIL AR o] Fo{x|x|

27t E3ste Zot dREEeld,
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6-1. Effect of shoot formation from perinth, ovary, pedicel, and
peduncl explants from floral organs in Iris ensata cultured
on MS media containing different concentrations of NAA/BA

complex in vitro culture,
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Fig. 6-2. Effect of root formation from perinth, ovary, pedicel,
peduncle explants from floral organs in Iris ensat
cultured on MS media containing different concentrations

of NAA/BA complex in culture.
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ARA1710 10T,

627t 2| &

1
T
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=

L}

s

rel B 71 23Ut A zselrt
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oAl 1071 o]Ate] multiple shoot

T JoR Hop o HHA FolM 3|7

L'+NAA 5 mg - L'o]d],

t

A
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A 148 H &

L-glute} 2pPBRE(Iris sanguinea)& T}

ad]
=

2] FFol MEH

IR

orzh

J7}X] 7} ol th

o

% Sibirica ASE #A

1=Rey)
A=

adieg

ol

9l tH McEwen ,1996).

Ko

oq EFE

Aol 2t FAF mFos Aol golsht RE AEFFY 2 A

Aol 2% Az Az} e Az FHFLR oF FAelmz Fxpd

A Fohel ApA

H
=4

o A 2fulol A 2-3dmitt Fiste]lF L FHLR AfEE 1-27)

o

ol

Aoz Uehta] ¢te A olch(Jehan

5 1994).

}2hAd

of 2y HHAZRE FlfufolA
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=

geide zAuiardel AL gon ¥

317t B3 At} (Ichihashi 5 1986).
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Zr gEste HETE 3% A¥Eshoth. AE¥ 2AZ= clean bench RollA 2

RE JIUFAel HAYY FYREEALY s=1BE Y3l MS(Murashige &
Skoog, 1962) 7]Eujx]oj] NAA 0, 0.5, 1.0, 2.0 mg-L', BA 0.1, 0.5, 1.0, 2.0
mg - L 2,4-D(2,4-dichlorophenoxyacetic acid) 1.0, 3.0, 5.0 mg-L'% Z&
A 7stgch 2 A28 Z sucrose 3%, Agar 7g, pH 5.7 ZAHSl] 2% 25T, ¢
2 16Xt 2 857t wfotstadct.

A 33 4z 4 2%

1. A2 B4
2% (Iris sanguinea)®] AAAA ZZE X3t A EA] z|-E3tol Ut NAA,
BA W 2,4-Do] E&A e Ail= Fig 7-1, 7-2 o[t} Fig 7-1,7-204 B uie}
o] NAAel BAS] E-E&AE|, 2,4-D9} BAS] Z&AE] BF Ax o] A2t
ARAY A2t 1~208 5 doll FAFFHA it Zevt AR E(Iris
ensata)®] o HHEA ol A= NAA, BAS] Z-& Ae[A] 4lxe] Aol FZsHA o
Ehut 22 A2 AAY EE&A M E 5o utzt JBEFREC] trEA E}
2to] S KHolth o]# gt Azl Yabuya 5(1991)0] Iris ensata2] 23
S NAA 1 mg-L7, BA 1 mg-L oA ujoksto] sMajA alx, He
g o, 713 FPF=TE FFo| wiel ol cidstAl vetddvia B
A3tgem, Tsay 5(1982)8] put AFoNE o A224e 71U
E #=Y o HEIZEEY 2¥Ecke F5T 2lololAM o] 4¥S Meril
B J|HEste Holdl= ARG Aolot BT E
o] FF7 Aojof &gt Zo g sighHch
BA, 2,4-D8] Z&Aelo] whE A P& Uehd 2 Fig 7-3°]th. BA Sug
L1+2,4-D 3 mg- L8] Z&Aelols A HgLo] 0% olHLE eI,
BA 3~5 mg-L7+2,4-D 5 mg-L'¢] HzloME Ax FAgol A UEhA
BA 3 mg-L72 BA 5 mg L8 AT T& T oMt 60%014dY As ¥AE
1=

S Bolrh olgh Zol BARET} & uiRlo s 7] Fol e BPo] FHE

e
k4
>
xS
9,
&
r
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=

- ]
A3, AxGE 9 A%

A s 2 W dFAEe] YA BarEo] gl
THSaito &} Ide, 1985:Shim 5, 1994). Kim 3} Park(1987)¢] 1m} dAFojA%x
M A0 AL BAZL HIER] okS 1aATHE A2t FA 2] FolMe WAt
YR R] QAL Aol nlepstAAInt BAY wEVF FUMHTE Hes ARo] F
7b stdrta B astd R, Jang(1984) 14| BAS] w=7t FIMESE AHA A
o] ¥ZstT AR G AMHTi Buste] & Ayl Aztel dARITh 2
U Kin 5(1981)2] Ziahjofoll = BAs =8t |2 e FHsiria B
2381993, Han 5(1991)] Caladium Ao}ufo¥s A kinetin 2.0~5.0 mg - L2} BA

filjo
(r

0.5~3.0 mg - L' FE hullollA whe FHolE sixlzn gl Heart dAsidle
1} kinetin 0.5~1.0 mg+L7'¢} BA 5 mg - L H7huiRlol e WelA ZAlo] o
AZ st Baste] 2 Ajle] Zzjel MARsITE

Fig. 7-13} Fig. 7-2& u]ZsR W NAA, BAS] Z&Aejoxw A7t F4EA
QotA|Nh, 2,4-D, BAY Azl AL FAol A&IT Zog Hol 2,4-D
7} AHA FAge] T3y} e Zlew sithAct oje} {ARE HItE Bae F

(2001)8] Sxtt] 7oA 2,4-D 2 mg- L9} BAP 0.2 mg - L8] Ag 7 ol A

o¥ors1 w3l 4 mg-Llolate] T ol 2 4-Do} BAPZ} HIFH A - ojd= A
A2 St AT O A ko] AYLE ZHH AT BAFHATIAE B
-

28l o Trl(Ke & Lee, 1996)8} €44(Carvalho Z, 1997)¢] AFoAx
ZUH wfRjollA s Fogol yIItAri Bstirh uwlebrd & A

HollA Alo]EFoldel BAL £A1Ql NAA, 2,4-Doe] =¥ol whE A FAS
v gk Az} BASE NaAS] ZolM Aea Aol Azxstylert BASt 2,4-DY
2y NE AHes Fdo] JFFIA Urhd ZeE Hol 2,4-D7F &2 AHs
Bogol FZEtA 2EstH Ale|Egtoldlzt £l wEu]gHTE Sale FF U
=7t anHoZ g Zlo® yivhHch Kin 5(1988)9] Zelrj&els K
FHAAZEEY A 3o 2,4-D 10ppn 7t oA 63.6%, NAA 10ppm
A7t FolA 50%9 Ml PSS B $A 5527 £&4F Mels POl
Mt B350 Hussey(1975)= Zejr]&ela FTZHLSERY Ahs /%

of Al 4l F7E THE ZAEY 23} MEIT et NAeE 2,4-De

o4,
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FapAoloria Rustel 2 AL Aztel {ASHACh

A2 wi=jufe] Ato]lBgtoldzt KAle] ulgof uwhel A EA S 7T wepA
AlolBFtold =7t &4l FERCE oW Aol B3jel Aol MR 3§}
glom Hitg 412 w27t 3 Alo|Evlo|de HErt dolAH s A
ol ge] F37 $dsicia(Earle ¢F Langhans, 1974) 3lg+&=d], Chun $5(1993)¢
Anthurium QAtofA= olg} HIthE JAlHrhe Alo]EFtodo] A A Aol ¢
S ZFolela B3 sto] B AP Azbet AMurdcl

=Y, AYas AARIAY FF Y w=Eo ueld P Kol trEA y
Bt 2 fo] whet Ax gl ¥E Frhe E3(Ke o Lee, 1996

iCarvalho %, 1997)7} o2 o cfst A1} $3Fojxof & A Zr}.

Shoot number (ea.)

NAA {mg-L-1)

Fig. 7-1. Effect NAA/BA complex on the shoot formation from
shoot-apex culture of I[ris sanguinea after 8 weeks in

vitro culture,
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Shoot number (ea.)

Fig., 7-2. Effect of 2,4-D/BA complex on the shoot formation from

shoot-apex culture of Iris sanguinea after 8 weeks

vitro culture.

Callus formation{%)

5
BA(mg-L-")

in

Fig. 7-3. Effect of 2,4-D/BA complex on the callus formation from

shoot-apex culture of Iris sanguinea after 8 weeks

vitro culture.
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2. AroAe] Az
B (Iris sanguinea)?] BZA ZAoJAM FTH Lol AEA &I ]
gt AYREEAL] vE THS ¢ls] NaA, BAY E&A ] A= Fig 7-43
2t} BA 1.0 mg- L' w8 HeloA thdAlAlZ(multiple shoot)7} BAE| o]
A2z Ry A2AE3te] 7 Tl Zeg Uebkta, BA 1.0 ng - L7+NAA
0.5 mg-L"9 Azl 7 oNE MZJ} wol FHEYOL} BA 5 ng- LY IBE
el Fof NAATHE A e 7 oA F2gdo] uf¢ A2z3HTt BA 0.1~0.5
mg - L8] ©& HolME A2 AL FIEIGAIT AR} INFE o] B
hE)=] ook, BA 0.1~1.0 mg-L'+NAA 0.5~2.0 mg-L'9] EL&A g o= Al
2 WA Adxe] Aol Bt ojifolM AArrRE Al 2fEE
£ AlolEFtold(BA)o] EIHolxqt, ez rolEFlo|UE RFIAE= ¢
T AL yttEn, Alo]RItoldl whgAe]FoA thddalzxe] 3do] 7h%
P8 Z o2 Hop HejA AEsfo] Ly R4S FE3] Exste
o2 zhEITh o]} 22 A= Kim 5(1998)) AFoA Zelojgd A A
ZFEY J)H AREHE Y E S| Edolde] o)y dix|Rt,
= 2 SRl Yerhal B gt Aol UX|EhH, Bae 5(2001)2] Zoyzia
Japonica?] @TNNE AHATRE A AE3fof BAP Img- L7} ETH w=)
oA Axe] 4 W alate] JH Fltia Baste] 2 AP ZAzbel FApsich
o] Egtol ot A& wix|Ue] H7Iste] sz re A FPoht #g

FEA]7le Wy W A Eoa] RIFo] girl(Cheah £} Sagawa,

g‘n

=

o
r,

do

58

S

kd

ol
o

1978). Caladium(Sahavacharin, 1982)0J A= kinetin 2,0~5.0 mg - L8 7}uj=] 2}
BA 0.5~3.0 mg - L Hspufx]o) A, u}x] BEM2] protocorm-like body(PLB)$} Z+
< WS FAorE i e art st ol& AEA RAE thi] £ty
Ato]Egtoldzt o] E&oF HIH wixo]N HHEEY ZA3 U2 FEolE

T glolen Falo e FHolE i AHeax FAAA 4 gl
Eah A2e) S Yol we Helsh wAsel WYY ANA UIE caladiuz
2] EAxfrle] 7hsdtdlen, FAH A ie 65Fo 6~87F ro] BiEM

A 4 gl 6Fujtt 6~8ue] F2lo] sHsslath.  Sahavachrin(1982)2
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kinetin 1.0 mg-L'9} 2,4-D 1.0 mg- L7} 7Y wiR|o) A caladium®] {23
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Fig. 7-4. Effect of NAA/BA complex on the shoot formation from callus

of Iris sanguinea after 8 weeks in vitro culture.
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