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Technical Development of Cut-Flowering and
Development of Superior Cultivar of
Wild Crocosmia
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SUMMARY

A. Investigation of genetic resources of wild Crocosmia

We investigated several island areas such as 'Jeju—do’, 'Ulleung-do’ and
'"Gaemun-do’ etc. to collect superior genetic resources in Korea. We found
wild colonies throughout 'Namjeju—gun’ including 'Seogwipo’, on road side
at 'Dodong’ in 'Ulleung-do’ and throughout 'Dukchon-ri’ in 'Gaemun-do’.
We investigated growth and development of wild Crocosmia in these areas.
Crocosmia that are grown wild in these areas have orange color flower.
Especially, we found a wild crocosmia with yellow flower in Gaemun-do.
This specific variation was expected to be superior in genetic resources.

We collected all of them and investigated ecological characters of wild
species at the field in Kyungpook national university.

In addition, we collected 50 cultivars including 'Lucifer’ from Japan,
Netherlands and United Kingdom in order to obtain superior genetic
resoruces from outside of Korea and cultivated them at isolation field of
KNU and investigated ecological character of those species.

Further study is needed for the cross—fertility and similarity relationship
between lineage. We believe that various crocosmia which were collected

in domestic and abroad will be utilized for genetic resources.
B. Cut-flower cultivation technical development of wild crocosmia
This study was carried out to investigate technical development of

cultivation of wild crocosmia which were collected from ’Ulleung-do’ in

order to increase value of cut-flower. Because the distribution areas of



wild crocosmia were not so cold in winter, we tried to investigate their
cold resistance and made effort to develop open field culture technique to
lower the production cost. We investigated the effect of photo—periodic
treatment and temperature on growth and development and flowering of
crocosmia for forced culture to investigated environment condition
connected with flower-bud differentiation. =~ We evaluated the effect of
growth regulator substance on flowering and quality of cut flower. We
expect that the consumer can enjoy more beautiful flowering of crocosmia
from our research about extension of cut-flower longevity. When the first
flower became colored fully but the peduncle’s not opened, we carried out
experiment about its longevity with preservative. Cut-flower longevity
was longer in 2 to 3 times in ’'Chrysal’, 'Hwajung’, 'Clean solution’,
"Keep solution’ than in distilled water.

We investigated survial rate, EC and browning degree to learn about
cold hardiness of crocosmia by storing at 1, 5, 10, 15 day period in 0, -3,
-5, -10C. The study showed that they are not strong enough in cold
resistance. There was about 50% of survival at 0C after 15days but none
survived at -3C after 5 days. We tried open field culture technique of cut
flower in different areas and wintering was possible without mulching in
Kimhae area but none survived without mulching in Youngyang area.

In order to improve the quality of cut flower in open field culture and to
get superior strength and growth, it is better to plant the corms in autumn
and pass winter. In Taegu area, it was proved to obtain better quality if
planted around November 25 on open field instead of normal September or
October planting time and wintering with vinyl mulching.

We carried out investigation of the effect of photo—periodic treatments on

growth and flowering of Crocosmia crocosmiiflora. Number of sprouts and



leaves, plant height and leaf length were increased in short-day
condition(8hr) than in the other conditions. Flower bud was not formated
in short-day condition. Flowering time was faster by 40 to 50 days in
long-day condition(16hr) than in natural day length. Flower stalk length
and number of floret were increased in long—day condition than in natural
day length. Flowering time was faster by 30 to 40 days in night
break(2hr) than in natural day length. Growth was not so much different
between in night break and in long-day condition.

Also, spray, drench, soaking treatment was carried out with Uniconazal,
Ancymidol, Paclobutrazol, Chloromquat to increase possibility of pot flower
and the affecting result of flowering and growth of crocosmia pot flower
with growth inhibition treatment is as follows;

Ancymidol and Chloromequat was not effective, Uniconazol showed
growth inhibition effect in plant height and leaf length when spray 125
ppm, drench 0J5ppm, soaking 125ppm. Paclobutrazol showed growth
inhibition effect in plant height and leaf length when spray 1000ppm drench
200ppm, soaking 2000ppm. Uniconazol drench 0.5ppm, Paclobutrazol spray
1000ppm showed optimal effect of growth inhibition and flowering rate.

Uniconazol soaking showed good effect in plant height growth inhibition

decreased sprouting and flowering rate.

C. Establishing the system of mass propagation

We are trying to establish mass propagation system by testing

Ulleung-do crocosmia with vegetative propagation through separation and

tissue culture.



First, mass propagation by separation. We found out the propagation
rate by five different separation form to fully utilize mother corm, new
corm and rhizome¥} shoot from new corm. The corms were planted in
open field separately depending on division type in spring, rhizome didn’t
sprout at all and those with high sprouting rate corm type had new corm
attached to it. those with fast sprouting and multi sprouting commonly had
new cormb with rhizome attached to them.

This result suggest that when separate the corms in spring, it increases
the survival rate and number of sprouting as well as more corm harvest

in fall if separate them a new corm and rhizome as one unit.

We sterilized each of ovary, floret and rhizome for mass multiplication
throughout tissue culture. And then we used them as ingredients. In
tissue culture with ovary, we could see the enlargement of ovary by
adding the kinetin that is used alone. But we could also observe the
formation of the callus when the kinetin is used together with 2,4-D, or
BA. And we could observe there is rooting in the case of floret culture
by using kinetin and 2,4-D together as the case of ovary culture.

There was only 285% of callus formation with kinetin 2.0mg/L and
2,4-D 0.1mg/L. There was no growth reaction sign on the section with no
growth regulator during rhizome cultivation but with kinetin alone, there
was root and stalk formation 16 weeks after cultivation up to 77%. There
was barely no growth formation or a little callus and root only on section
with BA+24-D mixed growth regulator and section with 24-D sole
growth regulator.

From this result, we can conclude that kinetin 0.5mg/L alone can help

form the root and stalk when cultivating with rhizome and kinetin is the



right growth regulator.

There was high rate of root and stalk formation when cultured cormlet
from rhizome was cut longitudinally or cut across without heat treatment
and a couple of axilliary buds fastened and subcultured again.

To improve subculture propagation of callus which was formed during
cultivation, we used 2,4-D and BA growth regulator and 2,4-D 1mg/L and
BA 0.1mg/L to be most effective. Kinetin 1.0mg/L sole additive showed
formation of root and stalk up to 40% in the test of organ differentiation
using callus with 2,4-D¢} NAA.

Summarize the test result
In callus formation, optimal cultivation was achieved with BA 0.lmg/L +
24-D 05mg/L in the case of ovary cultivation, kinetin 2.0mg/L + 24-D
0.lmg/L in the case of floret cultivation. When cultivate rhizome to form
cormlet, the cormlet can be obtained with kinetin 0.5mg/L sole solution and
another cormlet can be obtained again when it is cut across and placed

and subculture with light and kinetin solution for 16 hours.

D. Rearing and cultivating of highbred Crococmia

We have experimented cross combination with chosen highbred crocosmia
to obtain cross seed after identifying the characteristics of domestic and
foreign species domestic species as mother plant foreign as paternal plant
but the result was not satisfactory.

We believe it is due to high temperature during the months of July and
August in Korea which is the flowering period of Crocosmia, causes
abnormal development of pollen and lowers the fertility.

The seed was obtained at the end of flowering period through open

_10_



pollination between Ulleung-do species and Lucifer but failed to obtain
hybrid species because it lacked germination ability.

We tried to select polyploid or aneuploid in order to keep useful
variation of Crocosmia. To 1identify chromosome doubling effect in
colchicine treatment when Crocosmia corm formed by tissue culture of
meristem is treated from 100~ 500mg-L."! concentration, showed 14.2%
tetraploid of gaining rate with BOOmg-L_1 concentration for 4 days.

With oryzalin treatment, showed no chromosome doubling but only
mixoploid(2x + 4x).

In chromosome doubling effect with caffeine treatment showed tetraploid
with 300mg-L”'  concentration for 48hour treatment and 500mg-L°"
concentration for 24hour treatment.

In chromosome doubling effect with colchicine treatment, showed
tetraploid in liquid medium treatment or solid medium treatment with
0.7% agar added 500mg-L ‘concentration for 24hours

To obtain double chromosome with colchicine treatment which was
induced from callus by scale cultivation in vitro, we used 3 different levels
of colchicine concentration in 100, 300, 500,mg-L."' and 4 different levels
of treatment period in 12, 24, 48, 72.

Proper Colchicine concentration to obtain poliploid from callus 300mg-L™"
concentration treatment for 48 hours or 500mg-L."' concentration treatment

for 24 hours.

_11_
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Tem Zol2 XS oW, oA ARLEE 5+2TE frAste] Awjstsdnt. =
A= 2002 7~8€ Ato]l wHIETIO]l HFAME AAEATY. 2AFEOR =
s34, 9%, 9%, 95, asAs, 84, 89, AlasAE, Alisk,
rhizomes, 75 & ZAFstgth. 342 color chart(The Royal Horticul-
tural Society)E ©]-&3Fo] S<to }slo] FE3ITH

¥ 1-1. Ago) Agd Z2Fx0|o =UFH 5% ofAF
No. Cultivar No Cultivar
1 ‘B7’(provisional name) 21 'Mars’
2 ‘Babylon’ 22 'Mount Usher’
3 ‘Bicolor 23 'Mount Stewart’
4 ‘Bressingham Blaze’ 24 'Nimbus’
5 ‘Carmin Brilliant' 25  'Norwich Canary’
6 ‘Carminea’ 26  Paniculata’Red form’
7 ‘Castle Ward Late’ 27  Pottsii x Fucata
8 Crocosmia paniculata 28 'Planchon’
9 ‘Culzean Pink’ 29  Pottsii x Paniculata
10  ‘Dark leaf Apricot’ 30  'Prometheus’
11  ‘Diademe’ 31  ’'Queen Mary I’
12 ‘Easetern Promise’ 32 'Queen of Spain’
13 ‘Emberglow’ 33 'Red Devils’
14 ‘George Davison’ 34 'Red Star’
15 ‘HADES'’ 35 ’Sir. Mathew wilson’
16 'His Majesty’ 36  'Vulcan’
17 'Jenny Bloom’ 37 "Walberton Yellow’
18 ' Jupiter’ 38  'Zeal Giant’
19 'Lady Hamilton’ 39 'Zeal Tan’
20  'Marcotijn’ 40  C. crocosmiiflora (&5 %=°FA)
oA 2o
U of T EAXRAIE 5% oRNTY A5 BUFE HAASS Ax
ot AFE ofgFTE 20000 et ASEALE A ASHAT
55, AFEe ATEdA FHE ofHETES WU XA A Aujste] =
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F 1-2. 7 ARFES] MEA 554 (2002. 5.)

29 9% BUdel FEU gEN XG9S BB HEE)

(cm) (vl) (cm) (cm) (cm) (vlf) (cm) (cm)

5% 989+742 103+0.96 08+0.05 2.8+0.13 3.3%#0.21 1.8+0.39 4.6+048 4.3+0.52

AFE 1047+321 83+0.96 0.7+0.16 2.0+0.62 3.0+0.39 2.0£0.00 3.9+0.66 3.4+0.59

AWFEL 961425 8.0+155 0.7+0.10 24+0.12 32+0.18 2.0+0.00 3.9+0.34 3.4+0.42

ALE2" 7224271  73+153 05+0.09 2.4+0.31 3.0+0.61 2.0+0.00 3.4+0.82 3.2+0.51
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¥ 13 5%} £55 of azmrvoty 37445 Jo FeH 54
. Flower stalk Leaf Leaf L.eaf
Cultivar length length N width
(cm) (cm) o (cm)
‘B7’(provisional name) 92.5d ~j” 55.2h~p 9.0 a~c 1.8 d~h
‘Babylon’ 75.3g~1 61.6g~0 77 b~d 14 e~h
‘Bicolor 54.5k ~m 46.2)~q 10.2 ab 1.0 gh
‘Bressingham Blaze’ 91.5e~] 63.9f~o0 10.2 ab 22 d~g
‘Carmin Brilliant' 70.7g~1 62.9f~o0 7.1 b~d 16 e~h
‘Carminea’ 74.0g ~1 70.7d~k 6.7 b~e 1.8 d~h
‘Castle Ward Late’ 98.3d~g 88.9c~f 73 b~d 3.5 bc
Crocosmia paniculata 71.3g~1 66.6f ~n 80 b~d 2.7 c~e
‘Culzean Pink’ 99.3d~g 729c~] 7.3 b~d 14 e~h
‘Dark leaf Apricot’ 57.0k~m 435k~q 9.0 a~c 14 e~h
‘Diademe’ 5351~n 38.30~q 6.3 c~e 1.0 gh
‘Easetern Promise’ 106.8d ~f 859c~g 74 b~d 1.7 e~h
‘Emberglow’ 80.3f~1 67.0e~n 78 b~d 1.8 d~h
‘George Davison’ 84.7f~k 64.7fg~o 7.2 b~d 1.7 e~h
‘HADES® 67.3h~1 52.9i~p 87 a~d 1.7 e~h
"His Majesty’ 1155¢c~e 98.0c 120 a 1.7 d~h
"Jenny Bloom’ 68.5g ~1 41.1m~q 71 b~d 1.3 f~h
" Jupiter’ 52.51~n 46.0j~q 50 de 0.8 h
'Lady Hamilton’ 69.0g ~1 76.0c~1 8.0 b~d 1.6 e~h
"Marcotijn’ 81.3fg~1 589h~p 70 b~d 15 e~h
"Mars' 64.0j~1 43.31~q 6.7 b~e 1.8 d~h
"Mount Usher’ 65.01~1 61.8g~0 58 c~e 2.1 d~h
'Mount Stewart’ 118.0c~e 89.2c~f 58 c~e 25 c~f
"Nimbus’ 66.9h~1 58.6h~p 6.3 c~e 14 e~h
"Norwich Canary’ 80.6f~1 59.1h~o 6.0 c~e 1.7 e~h
Paniculata'Red form’ 136.7bc 127.8b 9.2 a~c 6.3 a
Pottsii x Fucata 165.0a 157.0a 8.0 b~d 6.0 a
"Planchon’ 72.3g~1 59.0h~o 80 b~d 1.2 f~h
Pottsii x Paniculata 121.6cd 92.8c~e 10.3 ab 23 c~g
"Prometheus’ 70.0g ~1 50.4i~q 6.3 c~e 16 e~h
'"Queen Mary I’ 65.9h~1 53.1i~p 54 c~e 1.6 e~h
'Queen of Spain’ 73.0g ~1 68.8d~1 80 b~d 14 e~h
'Red Devils’ 73.4g~1 40.3n~q 5.2 de 1.1 f~h
'Red Star’ 96.5d~h 67.8e~m 6.1 c~e 1.8 d~h
'Sir. Mathew wilson’ 77.7f~1 65.7f~n 74 b~d 16 e~h
"Vulcan’ 54.1k~n 42.21~q 6.6 b~e 1.0 gh
"Walberton Yellow’ 51.81~n 41.51~q 8.8 a~d 1.8 d~h
'Zeal Giant' 148.2ab 94.1cd 6.0 c~e 40 b
'Zeal Tan’ 53.0l~n 45.0k~q 70 b~d 15 e~h
C.crocosmiiflora(&5 % 95.3d~1 80.8c~h 91 a~c 15 e~h

“Mean seperation within columns by Duncan’s multiple range test, 5% level
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. No. of Length of 1% flower stalk No. of
Cultivar }
flower stalk (cm) 1™ floret

‘B7 (provisional name) 25 g~j° 30.0 b~e 180 ¢
‘Babylon’ 2.3 h~j 32.0 be 85 h~m
‘Bicolor® 3.0 e~j 19.0 e~n 10.0 f~m
‘Bressingham Blaze’ 32 e~j 26.3 b~i 188 ¢
‘Carmin Brilliant’ 55 a~f 13.0 I~n 95 f~m
‘Carminea’ 6.4 a~c 172 g~n 93 f~m
‘Castle Ward Late' 6.3 a~d 14.8 j~n 17.3 cd
Crocosmia paniculata 50 a~h 13.3 k~n 11.0 d~1
‘Culzean Pink’ 3.7 c~j 347 b 327 a
‘Dark leaf Apricot’ 2.0 h~j 24.0 b~1 13.0 c~1
‘Diademe’ 3.8 c~j 143 k~n 9.8 f~m
‘Easetern Promise’ 76 a 148 j~n 80 i~m
‘Emberglow* 47 a~h 14.8 j~n 13.2 c~k
‘George Davison’ 3.0 e~j 26.1 b~i 178 ¢
‘HADES® 4.3 b~i 12.0 mn 6.3 Im
"His Majesty’ 53 a~g 153 i~n 77 i~m
'Jenny Bloom’ 2.8 f~j 349 b 172 c~e
" Jupiter’ 2.0 h~j 451 a 13.0 c~1
'Lady Hamilton’ 38 ¢c~j 27.4 b~h 12.3 c¢~1
"Marcotijn’ 3.2 e~j 23.3 c~m 17.3 cd
"Mars’ 3.0 e~j 147 j~n 10.7 e~1
"Mount Usher’ 33 e~j 93 n 9.7 f~m
'Mount Stewart’ 6.0 a~e 16.6 h~n 15.0 c~h
"Nimbus'’ 50 a~h 143 j~n 70 k~m
"Norwich Canary’ 6.0 a~e 214 c~m 142 c~1
Paniculata’Red form’ 5.7 a~f 13.2 k~n 187 ¢
Pottsii x Fucata - - -
"Planchon’ 34 d~j 246 b~k 11.1 d~1
Pottsii x Paniculata 2.0 h~j 31.6 b~d 14.0 c~j
"Prometheus’ 54 a~g 206 d~n 96 f~m
'"Queen Mary I’ 4.2 b~i 184 f~n 10.8 d~1
'Queen of Spain’ 15 ij 28.0 b~h 8.0 i~m
'Red Devils’ 3.2 e~] 30.0 b~e 13.6 c~k
'Red Star’ 44 b~i 25.7 b~j 155 c~g
'Sir. Mathew wilson’ 3.0 e~j 31.0 b~d 73 j~m
"Vulcan’ 1.0 j 28.7 b~f 15.0 ¢c~h
"Walberton Yellow’ 2.0 h~j 16.0 i~n 9.0 g~m
'Zeal Giant' 7.0 ab 273 b~h 270 b
'Zeal Tan’ 2.0 h~j 170 g~n 40 m
C.crocosmiiflora(Z5 %) 55 a~f 144 j~n 16.6 c~e

“Mean seperation within columns by Duncan’s multiple range test, 5% level
YUse of color chart printed by The Royal Horticultural Society

_24_



a9 1-2. FF] e AP e Aol

1: Crocosmia crocosmiiflora 1: 'Zeal Giant’

= ‘Eastern

i
!

42 dud gow, 2574

A

E 1-4v Ao A

Promise’ 7} ¢F 7702 7} ©@okal, 'Sir. Mathew Wilson'©o] 1702 7} A<

o
o
o

ool HiERe] EFE2 3~-570e 234 e JHAa At AllE

‘Jupiter' 7} 45.1cm® 7}g Z %131 'Mount Usher’' 7} 9.3cm= 7Hg &Sk Al
1243} & ‘Culzean Pink'7} 327712 717 @ k3L Zeal Tan’©] 571032 7}

4 A9

1% 1-3. 'Culzean Pink’® 423743 423e] H2 &g

_25_



E 15 FUerE ¥ &

DEDIE R T

Cultivar

Flower color”

Flower shape

‘B7 (provisional name)
‘Babylon’

‘Bicolor
‘Bressingham Blaze’
‘Carmin Brilliant’
‘Carminea’

‘Castle Ward Late’
Crocosmia paniculata
‘Culzean Pink’

‘Dark leaf Apricot’
‘Diademe’

‘Easetern Promise’
‘Emberglow*

‘George Davison’
‘HADES'

"His Majesty’
'Jenny Bloom’

" Jupiter’

'Lady Hamilton’
"Marcotijn’

'"Mars’

"Mount Usher’
'Mount Stewart’
"Nimbus’

'Norwich Canary’
Paniculata’Red form’
Pottsii x Fucata
"Planchon’

Pottsii x Paniculata
"Prometheus’

'Queen Mary I’
"Queen of Spain’
'Red Devils’

'Red Star’

'Sir. Mathew wilson’
"Vulcan’

"Walberton Yellow’
'Zeal Giant’

'Zeal Tan’
C.crocosmiiflora( &%)

Red-purple
Orange
Orange-red
Red
Red
Red
Orange-red
Red-purple
Yellow-orange
Yellow-orange
Yellow—orange
Red
Yellow-orange
Orange-red
Orange-red
Yellow
Orange
Orange
Orange-red
Red-purple
Orange-red
Yellow
Yellow-orange (Red-purple)
Yellow-orange
Red

Orange
Yellow-orange (Red-purple)
Orange
Orange-red
Orange-red
Orange-red
Red
Yellow
Orange-red
Red
Orange-red

bell
dish
dish
dish
dish
dish
dish
bell
bell
dish
dish
dish
bell
dish
dish
dish
dish
dish
dish
dish
dish
dish
dish
dish
dish
bell
dish
dish
bell
dish
dish
dish
bell
dish
dish
dish
dish
dish
dish
dish

“Mean seperation within columns by Duncan’s multiple range test, 5% level

YUse of color chart printed by The Royal Horticultural Society
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group, orange group, yellow group A7} 2 FEEHAJAHZEH 1-4).
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R

R

group?} yellow group®] 71 Ao] Zd FgsA =y FTE AN
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(Red) (Orange-red) (Yellow—-orange)
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‘Nimbus’

a9 1-6. 29 Tl Wb I HE FF
sl719] el WA= Dishdd Belld F7HAZ2 F&Estdti(2d 1-7).
‘B7'& H]%E3}9] 'Culzean Pink’, 'Emberglow’s 2% £FS AQstue iy

w9 #FEo] Dishg o= ey

'B-7" (Bell®)

a9 1-7. 3719 Fejel wE BF

AT FFo thaEte] FAE AI(E 1-6)= Jupiter’, 'Nimbus’, Pottsii
x fucata, Paniculata 'Red form’ 'Walberton Yellow’, 'Zeal Giant's 2%

FEZ Aol FAEA FRoey R FE52 BF o] FAEA

w3t Pottsii x Fucata®t Paniculata 'Red form’S rhizomeo] A14a=] @i

B A F7F vt2 ZojA e (™ 1-8).
T-5& Paniculata 'Redform’ 64.6g2.2 7} F-A % 11 ‘Dark leaf Apricot’©]

45go 7 743 Zgkth, WiEEo FFL 10~20g Alole] F5& vERNA
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Cultivar No. of rhizome Corm weight (g)
‘B7’(provisional name) 10 65 f~h
‘Babylon’ 49 a~f 6.3 f~h
‘Bicolor 4.1 a~f 6.2 f~h
‘Bressingham Blaze’ 25 b~f 13.4 b~h
‘Carmin Brilliant’ 34 a~f 14.1 b~h
‘Carminea’ 8.0 a 24.4 be
‘Castle Ward Late' 31 a~f 14.4 b~h
Crocosmia paniculata 45 a~f 22.2 b~e
‘Culzean Pink’ 29 a~f 58 f~h
‘Dark leaf Apricot’ 70 a~d 45 gh
‘Diademe’ 25 b~f 71 f~h
‘Easetern Promise’ 43 a~f 76 f~h
‘Emberglow 30 a~f 10.1 d~h
‘George Davison’ 6.5 a~e 10.1 d~h
‘HADES' 40 a~f 166 b~g
"His Majesty’ 7.7 ab 78 f~h
'Jenny Bloom’ 15 ef 10.8 ¢c~h
" Jupiter’ - 52 f~h
'Lady Hamilton’ 34 a~f 73 f~h
"Marcotijn’ 3.7 a~f 83 f~h
"Mars' 2.0 d~f 58 f~h
"Mount Usher’ 80 a 14.1 b~h
"Mount Stewart’ 48 a~f 17.8 b~g
"Nimbus’ - 76 f~h
"Norwich Canary’ 6.0 a~f 151 b~h
Paniculata’Red form’ - 64.6 a
Pottsii x fucata - -
"Planchon’ 6.7 a~e 84 e~h
Pottsii x Paniculata 3.0 a~f 22.7 b~d
"Prometheus’ 74 a~c 105 d~h
'"Queen Mary I’ 44 a~f 152 b~h
"Queen of Spain’ 3.8 a~f 48 f~h
'Red Devils’ 3.2 a~f -
'Red Star’ 35 a~f 174 b~g
'Sir. Mathew wilson’ 7.0 a~d 6.5 f~h
"Vulcan’ 23 c~f 9.2 d~h
"Walberton Yellow’ - 55 f~h
'Zeal Giant’ - 146 b~h
'Zeal Tan’ 1.0 f 14.0 b~h
C.crocosmiiflora(&%5 %) 38 a~f 10.0 d~h

“Mean seperation within columns by Duncan’s multiple range test, 5% level
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Pottsii x Fucata Paniculata 'Red form'’
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'Castle Ward Late’ "Mt. Stewart’

"Planchon’

'Bicolor’ 'Babylon’

'Red form’ 'Red devils’
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'Dark leaf Apricot’

"Mount Usher’ "Norwich Canary’ 'Star of the East’
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"Carmin Brilliant’ 'Zeal Tan’

"Culzean Pink’ '"Queen of Spain’ 'Zeal Gaint’

a9 1-9. 28 FF9 3] H NS
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19 1. Corm shape classified for experiment.

I ;New corm, II;New corm+rhizome, III;New corm+rhizome+old corm

U, A3 9 3F

Table 1. Effect of planting date and photoperiodic treatments on number of

sprouts and flowers of Crocosmia crocosmiiflora.

. hotoperiodic treatments
Planting date p P
Corm shape

(month/day) Natural day )
length 16hr 8hr Night break
NC* 222% /224" 64 / 101 1/ 248
15, July NC+RY 179 / 206 42/ 82 2/ 326
NC+R+OC* 218 / 297 66 / 138 0/ 294
NC 76 / 137 39/ 7 0/ 136
15, Aug. NC+R 79 / 116 46/ 73 0/ 138
NC+R+0OC 92 / 124 34/ 58 0/ 102
NC 85/ 119 69 / 99 0/ 113
15, Sep. NC+R 109 / 196 128 / 213 0 / 360
NC+R+OC 155 / 294 77/ 258 0/ 372
NC 57/ 91 67 / 100 0/ 113 57 / 142
15, Oct. NC+R 107 / 255 90 / 226 0/ 225 49 / 129
NC+R+0OC 99 / 428 83 / 226 0/ 372 107 / 141
NC 93 / 118 76 / 110 0/ 108
15, Nov. NC+R 120 / 192 68 / 182 0/ 187
NC+R+OC 143 / 206 131 / 206 0/ 189
NC 83 / 110 6/ 12 0/ 80
15, Dec. NC+R 40 / 53 14/ 22 0/ 74

NC+R+OC 65 / 107 27/ 34 0/ 126

“New corm ‘Rhizome *Old corm

“Number of flowers ‘Number of sprouts

amamsvole] mols W AS(E 1, 28 29 A4, APl uhekA

T AT AAE AeRvs ATl 2Aod ETE oA AT Aol
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Fig. 2. Effect of photoperiodic treatments on number of sprouts and

flowers of Crocosmia crocosmiiflora.
wobzol the Ashg
oA A2 A rno =4 JEeRsh
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il

Table 2. Effect of planting date and photoperiodic treatments on days to

flowering of Crocosmia crocosmiiflora.

photoperiodic treatments

Planting date Corm
(month/day) shape Natural day .
16hr 8hr Night break
length
NC” 350+0.96(6/30)" 293+1.57(5/ 4) -
15, July ~ NC+R* 354+0.78(7/ 4) 295+2.18(5/ 6) -
NC+R+OC* 359+0.64(7/ 9) 281+1.19(4/22) -
NC 326+0.88(7/ 7) 255+1.66(4/27) -
15, Aug. NC+R 322+0.83(7/ 3) 265x1.90(5/ 7) -
NC+R+0OC 331+0.64(7/12) 264+1.44(5/ 6) -
NC 291+1.75(7/ 3) 238+1.04(5/11) -
15, Sep. NC+R 281+0.69(6/23) 238+0.38(5/11) -
NC+R+OC 284+0.91(6/26) 239+1.58(5/12) -
NC 274+1.83(7/16)  222+0.53(5/25) - 228+1.12(5/31)
15, Oct. NC+R 259+0.82(7/ 1) 209+0.56(5/12) - 225+1.33(5/28)
NC+R+0OC 267+0.97(7/ 9) 215+0.96(5/18) - 237+1.16(6/ 8)
NC 244+0.44(7/17)  202+0.55(6/ 5) -
15, Nov. NC+R 236%0.44(7/ 9) 190+0.71(5/24) -
NC+R+OC 239+0.76(7/12) 192+0.63(5/26) -
NC 213+0.55(7/16) 181+5.39(6/14) -
15, Dec. NC+R 214+1.41(7/17)  178+2.22(6/11) -
NC+R+0OC 219+1.41(7/22) 181+2.83(6/14) -
“New corm 'Rhizome *Old corm
“Flowering date
A7t Jistel mAlE GFGE 2)S BY, AdLdFL 6€ S ~ 7€
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Fig. 3. Effect of photoperiodic treatments on flowering of
Crocosmia crocosmiiflora. (Photograph on 15, June 2002)

(A:8hr, B:Natural day length, C:Night break, D:16hr)
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Fig. 4. Effect of photoperiodic treatments on flower bud formation of

Crocosmia crocosmiiflora. (Photograph on 15, June 2002)
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Table 3. Effect of planting date and photoperiodic treatments on plant

height of Crocosmia crocosmiiflora.

Planting date

Corm shape

photoperiodic treatments

(month/day) Natural day .
length 16hr 8hr Night break
NC” 106.1£2.10  100.7+2.91 112.2+1.97
15, July NC+RY 106.9+1.97 98.0£2.08 110.2+3.10
NC+R+OC* 112.0£1.63 103.8¢1.92 110.9+#1.48
NC 86.4+2.40 97.4+3.38 104.9+2.88
15, Aug. NC+R 93.4+2.74 93.4£2.15  95.4+3.05
NC+R+OC  85.6%5.30 86.2+2.78  84.3+3.98
NC 89.3+2.70 96.6+1.89  98.7+2.40
15, Sep. NC+R 81.2+3.25 94.1+2.30  92.8+2.10
NC+R+OC  89.7£3.00 86.7£3.61  88.8+2.13
NC 91.0#4.10  104.6+2.88  96.0+1.81 86.0£3.28
15, Oct. NC+R 88.4+2.98 90.8£3.07  96.9+0.78 88.5+2.27
NC+R+OC  79.4+1.93 9734313  93.2+2.03 88.2£1.37
NC 83.4+3.72 102.1+091  87.4+1.01
15, Nov. NC+R 87.8+2.78 94.4+2.45 108.0+3.16
NC+R+OC  93.9£5.23 94.2+3.24 108.4%1.51
NC 88.2+2.08 752701  87.6+2.34
15, Dec. NC+R 94.7+4.35 86.0t4.11  89.7+2.62
NC+R+OC  85.843.47 795266  83.4+251

“New corm ‘Rhizome *Old corm
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Table 4. Effect of planting date and photoperiodic treatments on number of

leaves of Crocosmia crocosmiiflora.

. hotoperiodic treatments
Planting date P P
Corm shape

(month/day) Natural day .
length 16hr 8hr Night break
NC” 12.8+0.70 7.6+0.27  19.1£0.77
15, July NC+RY 9.4+0.38 8.9+0.40  23.4+0.92
NC+R+OC* 12.6%0.34 794032  21.3+0.92
NC 11.1£0.41 7.14£028  22.2+0.49
15, Aug. NC+R 13.2£0.44 8.8+0.22  22.2+0.67
NC+R+OC  13.1+0.33 8.0+0.39  16.9+0.97
NC 11.9+0.35 8.7+0.28  16.4+0.48
15, Sep. NC+R 9.7+0.24 8.8+0.21  17.0+0.47
NC+R+OC  11.7£0.29 9.7+0.37  17.1£0.53
NC 8.7+0.27 8.3+x0.19  17.9+0.59 9.8+0.26
15, Oct. NC+R 12.2+0.25 8.3+0.16  18.6+0.65 8.1+0.16
NC+R+OC  10.4£0.27 8.7+0.27  14.9+0.41 8.2+0.22
NC 11.2+0.27 8.3+0.18  14.4+0.36
15, Nov. NC+R 11.6+0.26 8.2+0.22  15.840.67
NC+R+OC  12.9£0.25 7.7+0.36  15.6+0.45
NC 10.4£0.28 75047  17.0£0.40
15, Dec. NC+R 10.8+0.30 79+0.25  181+0.57

NC+R+OC  12.2£0.38 6.1£0.53  16.9+0.77

“New corm ‘Rhizome *Old corm
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Table 5. Effect of planting date and photoperiodic treatments on leaf length

of Crocosmia crocosmiiflora.

. hotoperiodic treatments
Planting date P P
Corm shape

(month/day) Natural day .
length 16hr 8hr Night break
NC* 95.2£2.13 59.7+1.51 112.2+1.97
15, July NC+RY 99.3+2.60 57.1+0.72 104.9+3.32
NC+R+OC*  84.7+2.48 63.1+1.33 105.8+£3.47
NC 69.6+2.32 58.2+2.00 104.9+£2.88
15, Aug. NC+R 73.6£2.25 54.1+1.11 93.3+3.19
NC+R+OC  66.1+1.30 53.0+1.43 84.3+3.98
NC 76.7£2.14 62.9+1.60 98.7+2.40
15, Sep. NC+R 74.0+1.98 66.0+1.45 92.8+2.10
NC+R+OC  71.2+£2.05 58.8+1.22 88.8+2.13
NC 86.3£3.15 75.8+2.22 92.1+2.05 61.3+2.28
15, Oct. NC+R 84.2+2.34 65.1+1.96 96.1+2.11 63.8+2.51
NC+R+OC  76.7+2.38 63.7+2.48 92.8+1.40 63.7+2.51
NC 79.8£2.91 74.5+1.26 83.9+2.23
15, Nov. NC+R 85.3+2.82 62.0+1.79 108.0+3.16
NC+R+OC  88.0£3.65 67.1£3.21 107.1+£2.42
NC 81.2£1.68 56.6£2.69 87.6£2.34
15, Dec. NC+R 86.5£2.70 56.1+2.13 89.7+2.62

NC+R+OC  82.1+£3.31 52.2+2.37 88.4+2.51

“New corm ‘Rhizome *Old corm

GAH(E 5
A7 3

o

=

< 8AZEL A ] oF 90emz 7 AL, AA LAl oF 80cm, 16
FrzEvh A2 7F oF 60cm= YEb Faot $Ad A ES e
Ak 16A1FDE] o] 60cmW &= v A Eo e d
A Aoz Aol v ARt w3] WEd Adom Azhdd.

O

_46_



Table 6. Effect of planting date and photoperiodic treatments on flower

stalk length of Crocosmia crocosmiiflora.

Planting date

Corm shape

photoperiodic treatments

(month/day) Natural day .
length 16hr 8hr Night break

NC” 93.1+4.22 107.0£2.91 -

15, July NC+R¥ 106.4+1.86 98.0+2.08 -
NC+R+OC*  97.8+3.94 103.8+£1.92 -
NC 86.4+2.40 97.4+3.38 -

15, Aug. NC+R 93.4+2.74 93.4+2.15 -
NC+R+0OC 85.6+5.30 86.2+2.78 -
NC 89.2+2.69 96.6+1.89 -

15, Sep. NC+R 78.8+4.29 94.1+2.30 -
NC+R+OC 78.1+4.17 86.7+3.61 -
NC 86.6+4.25 104.6+2.88 - 77.9+4.74

15, Oct. NC+R 86.2+3.74 90.8+3.07 - 83.8+2.92
NC+R+0OC 75.7+1.86 97.3+3.13 - 81.3+3.46
NC 83.3+3.72 102.1+0.91 -

15, Nov. NC+R 85.2+3.01 94.4+2.45 -
NC+R+OC 91.9+£5.49 94.2+3.24 -
NC 88.0£2.12 79.6+6.14 -

15, Dec. NC+R 91.245.06 86.0+4.11 -
NC+R+0OC 85.6+3.51 76.2+3.18 -

“New corm "Rhizome *Old corm
SRAHE 6 ARl e Fh AolE YrhiA L SAAT 1647

Aol AL gt tha A ebg

sl Uhebte,
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Table 7. Effect of planting date and photoperiodic treatments on pedicel

number of Crocosmia crocosmiiflora.

. hotoperiodic treatments
Planting date P P
Corm shape

(month/day) Natural day )
length 16hr 8hr Night break
NC” 5.3+0.32 4.1+0.33 -
15, July NC+RY 5.1+0.22 45+0.23 -
NC+R+OC* 9.8+0.54 5.9+0.58 -
NC 6.1+0.31 4.1+0.22 -
15, Aug. NC+R 6.2+0.30 5.0+0.28 -
NC+R+0OC 4.9+0.36 4.4+0.29 -
NC 5.6%0.14 45+0.22 -
15, Sep. NC+R 4.9+0.18 4.3+£0.11 -
NC+R+0OC 4.4+0.16 4.0+0.34 -
NC 5.4+0.20 3.9+0.07 - 3.3+0.16
15, Oct. NC+R 5.3+0.21 3.9+0.15 - 3.7+0.18
NC+R+0OC 4.3+0.24 3.7+0.24 - 3.6+0.16
NC 4.2+0.25 3.7+0.14 -
15, Nov. NC+R 5.3+0.27 3.9+0.13 -
NC+R+0OC 4.2+0.35 3.9+0.08 -
NC 4.4+0.18 5.0+0.58 -
15, Dec. NC+R 4.8+0.26 3.6+0.20 -

NC+R+OC 3.6+0.39 3.4%0.13 -

“New corm *Rhizome *Old corm
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Table 8. Effect of planting date and photoperiodic treatments on pedicel

length of Crocosmia crocosmiiflora.

Planting date

Corm shape

photoperiodic treatments

(month/day) Natural day length 16hr Night break
Ist 2nd 3rd 4th Ist 2nd 3rd 4th 1Ist 2nd 3rd 4th
NC* 147 97 109 134 31.1 208 240 2638
15, July NC+RY 157 104 122 155 27.0 197 220 246
NC+R+OC* 186 128 140 154 225 161 187 21.1
NC 16.3 11.1 136 158 257 19.1 222 272
15, Aug.  NC+R 184 142 154 165 257 175 207 275
NC+R+OC 123 91 95 11.2 251 169 195 219
NC 149 103 11.2 131 319 191 197 233
15, Sep. NC+R 141 92 106 11.8 222 141 176 193
NC+R+OC 132 89 95 114 209 149 160 23.0
NC 131 96 101 121 224 162 209 175 239 134 158 152
15, Oct. NC+R 135 88 100 11.3 268 176 204 238 224 146 187 235
NC+R+OC 105 73 72 80 279 174 206 252 21.7 145 184 214
NC 138 86 136 162 294 187 247 306
15, Nov. NC+R 142 97 108 133 257 181 234 216
NC+R+OC 137 87 108 11.8 228 159 186 206
NC 152 101 127 151 298 205 276 299
15, Dec. NC+R 15.0 102 12.1 143 325 212 276 26.1
NC+R+OC 163 108 131 17.6 275 193 21.7 24.7
“New corm ‘Rhizome *Old corm
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Table 9. Effect of planting date and photoperiodic treatments on floret

number of Crocosmia crocosmiiflora.

photoperiodic treatments
Planting date

Corm shape

(month/day) Natural day length 16hr Night break
I1st 2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th
NC* 165 104 11.0 11.3 197 149 149 145
15, July NC+RY 148 95 104 107 211 158 152 154
NC+R+OC* 162 109 11.8 11.9 189 135 134 13.1
NC 152 99 108 114 175 134 119 11.7
15, Aug. NC+R 175 124 129 126 198 144 151 14.7
NC+R+OC 141 102 100 11.3 209 141 135 146
NC 164 115 122 131 209 149 134 141
15, Sep. NC+R 155 11.0 11.7 111 204 131 144 126
NC+R+OC 156 106 107 103 187 128 10.8 124
NC 149 103 102 11.3 182 136 151 114 182 132 130 124
15, Oct. NC+R 171 115 115 121 214 157 155 141 202 124 141 124
NC+R+OC 139 95 100 88 198 142 132 132 204 133 137 113
NC 129 75 87 96 174 129 137 123
15, Nov. NC+R 149 9.0 95 105 187 138 146 119
NC+R+OC 144 86 96 93 179 128 122 113
NC 143 87 96 105 188 127 125 10.8
15, Dec. NC+R 137 86 99 90 184 11.7 122 97

NC+R+OC 133 83 99 11.2 184 123 121 120

“New corm ‘Rhizome *Old corm
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Fig. 5. Effect of photoperiod treatments on number of sprouts per corm of

Crocosmia crocosmiiflora.
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Fig. 6. Effect of photoperiod treatments on number of flowers per corm of

Crocosmia crocosmiiflora.
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4~5v) A% EIYTHTH 5).
ojge] AuEs e B w Iul ofd AR I Awote] dsl BES 9
A= chrysal, 3t4, clear& S A& 4% iz Hl3] ArE J=7}

~3u AE oW e P ek

4. B3 A& A

TANANBEE 2% oFA Crocosmia crocosmiifloras nU] EFo| A Z2 8
T % TFol 101£131g <9 AS AREsth 72 AP 7 A4 o] 18cmdd
A2 EC 274, 49H5 02 Sem zol2 2002 1€ 229 A4sto] el
Aol JAsde. Aol AFEE AFAAA (Table 1)= Uniconazol
(Sumagic), Ancymidol(A-Rest), Paclobutrazol(Bonzi), Chloromequat
(Cycocel)e]™ spray, drench, soaking Al 7}A gl oz s+,
spray$} drenche= Z %o 7Tem¥ o 12 Agstz, 74 F 22 A sA
soaking= 82 % 2413k A efo] ARG A T

Ao Algd AFAA HYrEe dWtH o2 cormAEdd HEH
W E stdlow, AgxzAbs Wotd, #Holy, 24, 944, 95, A3 E A
ST

Table 1. Growth retardants and concentrations applied for experiment.

fr

Growth retardants Treatment Concentration (ppm)
Uniconazol spray 5 25 75 125
(Sumagic) drench 0.5 3 6 9

umagic soaking 5 25 75 125
Ancymidol spray 1 50 100 200
(Arest) drench 10 5 10 15
rest soaking 100 50 100 200
Paclobutrazol spray 100 500 1000 2000
(Bonzi) drench 10 50 100 200
onzt soaking 100 500 1000 2000
Chlorolmequat spray 500 1000 1500 2000
e D drench 500 1000 2000 4000
yeoce soaking 500 1000 1500 2000
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o2y 3
AAAA A (Ancymidol, Paclobutrazol, Uniconazol, Chloromequat) =& 7}
Arszulope] A5 B e WA S AR Ade v 2
Uniconazol A 2]7} Crocosmia®l Aol wX&= 93 (Table 2)& HW
spray 125ppm, drench 0.5~9ppm, soaking75~125ppmell Al x4 2 342 <
A &7 ez, 9ZE drench 05~9%ppm, oA EEQ 1, Sproutings

= AZAAA Ao g WS HolA Skt

Table 2. Effect of treatment of Uniconazol on the growth of the potted

Crocosmia crocosmiiflora.

Number of Plant height Leaf length Leaf width
Treatment . No. of leaf
sprouting (cm) (cm) (cm)
cont. 2.8ab” 71.4a 9.4ab 57.8a 2.0a
Sppm 4.0a 62.1a 8.2b 54.3a 1.7a
25ppm 1.8b 58.8a 9.8a 46.8a 1.9a
ST 25ppm 1.9b 54.0ab 10.0a 43.6ab 2.0a
125ppm 2.1b 37.1b 10.3a 32.0b 1.9a
cont. 2.8a 714a 9.4a 57.8a 2.0a
0.5ppm 2.2a 37.3b 5.2b 37.3b 1.2b
drench 3ppm 2.8a 35.9b 5.6b 35.9b 1.4b
6ppm 1.8a 31.0b 6.2b 30.8b 1.2b
9ppm 2.7a 26.1b 6.2b 26.1b 1.3b
cont. 2.8a 71.4a 9.4a 57.8a 2.0a
S5ppm 1.5a 67.1a 9.5a 49.4a 2.1a
soaking 25ppm 2.0a 50.5a 10.5a 39.0ab 2.3a
75ppm 1.0a 19.3b 5.8b 19.3bc 2.0a
125ppm 1.0a 17.1b 5.5b 17.1c 1.7a

* Mean seperation within columns by Duncan’s multiple range test, 5% level
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Fig. 1. Effect of treatment of Uniconazol on growth of potted

Crocosmia crocosmiiflora.
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o] 4 ForE AEFS Yelwoy JAayE AAEA )
15ppm drenchx 2] 9] 7% Wol7} 47/ = o2 AHelht vih Zo] el
pra=y

Table 3. Effect of treatment of Ancymidol on the growth of the potted

Crocosmia crocosmiiflora.

Number of Plant height Leaf length Leaf width
Treatment ] No. of leaf

sprouting (cm) (cm) (cm)
cont. 2.8a" 71.4a 9.4a 57.8a 2.0a
10ppm 2.8a 69.1a 9.0a 53.1a 2.0a
50ppm 3.1a 67.8a 9.0a 57.0a 1.9a
A Jo0ppm 2.8a 63.0a 10.3a 52.2a 2.1a
200ppm 3.9a 62.1a 10.0a 52.3a 1.9a
cont. 2.8bc 71.4bc 9.4a 57.8b 2.0a
1ppm 1.9¢ 93.5a 9.9a 74.9a 1.9a
drench S5ppm 2.3c 85.6ab 8.8a 71.2a 1.9a
10ppm 3.5b 70.1bc 9.0a 61.9ab 1.7a
15ppm 4.7a 67.1c 9.6a 57.1b 2.0a
cont. 2.8ab 71.4a 9.4a 57.8a 2.0a
10ppm 1.7b 75.5a 10.2a 57.2a 1.7a
soaking 50ppm 2.3ab 76.1a 9.3a 60.6a 1.7a
100ppm 3.1a 73.1a 6.4b 57.9a 1.7a
200ppm 2.6ab 71.9a 9.8a 67.2a 2.0a

“ Mean seperation within columns by Duncan’s multiple range test, 5% level
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Fig. 2. Effect of treatment of Ancymidol on growth of potted

Crocosmia crocosmiiflora.

Paclobutrazol #2]7} Crocosmia®] Ao WX &2 Table 4 9 T}
Z22 spray 100~2000ppm, drench 200ppm, soaking 1000~2000ppmol 4] <
A &7 veEbya, 93-S spray 500~2000ppm, drench  100~200ppm,
soaking 2000ppmel Al A & 37} vpepyk)
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Table 4. Effect of treatment of Paclobutrazol on the growth of the

potted Crocosmia crocosmiiflora.

Number of Plant height Leaf length  Leaf width
Treatment . No. of leaf
sprouting (cm) (cm) (cm)
cont. 2.8a" 71.4a 9.4a 57.8a 2.0a
100ppm 2.8a 69.1a 9.9a 56.8ab 2.2a
500ppm 3.0a 55.4ab 10.1a 46.1bc 1.9a
PV 000ppm  3.1a 48.7b 9.8a 39.5¢d 2.0a
2000ppm 1.9a 43.9b 9.8a 32.2d 2.1a
cont. 2.8a 71.4a 9.4ab 57.8a 2.0ab
10ppm 2.0a 71.8a 9.2.ab 58.8a 1.8a
50ppm 2.3a 59.9ab 8.5b 50.2ab 2.4a
drench

100ppm 2.0b 56.6ab 10.1a 42.7b 2.2a
200ppm 2.3a 51.6b 9.5ab 44.3b 1.8a
cont. 2.8ab 71.4ab 9.4a 57.8a 2.0a
100ppm 1.7b 75.6a 9.4a 57.9a 1.8a
soaking 500ppm 2.3ab 63.8ab 8.2a 51.8a 2.1a
1000ppm 3.1a 54.1bc 8.0ab 47 9ab 2.1a
2000ppm 2.6ab 40.8¢ 6.7b 36.1b 1.8a

“ Mean seperation within columns by Duncan’s multiple range test, 5% level
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Fig. 3. Effect of treatment of Paclobutrazol on growth of potted
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Table 5. Effect of treatment of Chlorolmequat on the growth of the
potted Crocosmia crocosmiiflora.

Number of Plant height Leaf length Leaf width
Treatment . No. of leaf

sprouting (cm) (cm) (cm)
cont. 2.8ab” 71.4a 9.4b 57.8a 2.0a
500ppm 2.5ab 77.2a 11.0a 62.4a 1.9a
1000ppm 3.3.ab 76.9a 10.3ab 61.2a 1.8a
SPAY T 1500ppm  2.0b 73.82 9.8ab 50.6a 2.0a
2000ppm 3.ba 66.1a 9.3b 55.9a 1.7a
cont. 2.8a 71.4a 9.4a 57.8a 2.0a
500ppm 2.6a 77.5a 9.0ab 61.5a 1.7a
drench 1000ppm 1.8a 75.1a 8.3ab 61.3a 1.7a
2000ppm 2.6a 78.2a 9.6a 62.8a 1.8a
4000ppm 2.4a 67.7.a 7.3b 56.4a 2.8a
cont. 2.8a 71.4a 9.4a 57.8a 2.0a
500ppm 2.9a 79.6a 9.4a 65.4a 1.6b
soaking 1000ppm 3.1a 75.6a 9.3a 59.4a 1.5b
1500ppm 2.2a 71.3a 8.8a 61.9a 1.3b
2000ppm 3.0a 71.9a 9.1a 58.5a 1.5b

“ Mean seperation within columns by Duncan’s multiple range test, 5% level
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Fig. 5. Effect of soaking treatment of growth retardants on the sprouting

rate of the potted Crocosmia crocosmiiflora
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Fig 1. Corm shape classified for experiment.

I : Old corm + New corm + rhizome, II : New corm + rhizome,

I : New corm, IV : Old corm, V : Rhizome.

Fig 2. Investigation of each pedicel
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Fig 3. Effect of corm shape on standing rate of C. crocosmiiflora

| : Old corm + New corm + rhizome. |l : New corm + rhizome.
Il : New corm. IV : Old corm. V : Rhizome.
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Fig 4. Effect of corm shape on number of sprouting
of C. crocosmiiflora

I : Old corm + New corm + rhizome. Il : New corm + rhizome.
Il : New corm . IV : Old corm. V : Rhizome

The vertical lines represents standard error
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Fig 5. Effect of corm shape on days to sprouting of C. crocosmiiflora

| : Old corm + New corm + rhizome. |l : New corm + rhizome.
lll : Newcorm. IV :Old corm. V:Rhizome

The vertical lines represents standard error
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| : Old corm + New corm + rhizome. 1l : New corm + rhizome.
lll: Newcorm. IV: Old coom. V: Rhizome.

The vertical lines represent standard error
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Table 1. Effect of corm shape on pedicel growth of C. crocosmiiflora

Treat 1st pedicel 2nd pedicel 3rd pedicel
ment pedicel length No. of floret pedicel length No. of floret pedicel length No. of floret
(cm) (cm) (cm)
I 29.5b 17.9a 21.3a 13.2a 26.2a 14.4a
m 29.5b 16.9a 21.5a 12.6a 25.4a 13.7a
m" 29.5b 15.7a 20.8a 11.2ab 25.9a 13.1a
v 34.6a 15.4a 23.5a 10.1b 0.0 0.0

vy - - - - - -

“ Means separated by Duncan's multiple range test, 5% level.
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Table 2. Effect of corm shape on the formation of new corm of C

crocosmiiflora at harvesting time

Treatment No. of new corm  No. of rhizome ) Corm
circumference(cm)

I 9.3a 6.2a 6.8a
I 7.6a 5.6a 6.9a
m" 4.4b 4.8a 6.9a
v* 1.4c¢” 5.1la 5.6b
VY _ — —

? Means separated by Duncan's multiple range test, 5% level.

"I :0ld corm + New corm + rhizome, * I : New corm + rhizome,

“'II : New corm, * IV : Old corm, ¥ V : Rhizome.
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Fig 11. Effect of corm shape on above-ground and under—ground part of

Crocosmia crocosmiiflora at harvesting time

I : Old corm + New corm + rhizome, II : New corm + rhizome,

M : New corm, IV : Old corm
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Table 3. Effect of planting date and mulching on standing rate of rhizome

and corm during over-wintering of C. crocosmiiflora in the field

lantin, No. of planted ~ Withering number of during
Treatment p g P over—wintering period

date corms

rhizome corm

10/15 36 8 5

10/25 36 12 9

Non- 11/05 36 11 12
mulching 11/15 36 3 8
11/25 36 3 6

12/05 36 0 0

10/15 36 3 6

10/25 36 5 0

Mulching 11/05 36 6 0
11/15 36 3 0

11/25 36 0 0

12/05 36 0 0
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Fig 12. Effect of planting depth on growth of rhizome during over-wintering
in the field
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Table 4. Effect of planting date and mulching on number of floret and

pedicel length of C crocosmiiflora at harvesting time

. length of pedicel No. of floret
plantin  plant f . length
Treatment g date height owering - leng 1st 2nd 3rd
stem (cm)
10/15 58.1¢” 91.2b 32.2a 22.2a 17.0a 17.3ab

10/25 64.7b 100.5ab  31.7ab 22.6a 16.5a  16.3b
Non- 11/05 71.6a 110.2a 28.9ab 23.2a 174a  17.3ab

mulching 11/15 72.8a 111.5a 27.2b 21.5a 16.5a  17.5ab
11/25 65.2b 100.6ab  32.33a 22.8a 17.8a  17.8ab
12/05 70.2ab  102.8ab  30.9a 22.3a 16.8a  18.6a
10/15 658cd  104.5a 31.6a 20.5ab  16.0a 17.5a
10/25 70.1bc  106.8a 28.7a 22.6a 16.8a 18.3a
. 11/05 64.3de  103.2a 27.7a 20.3ab  16.5a  18.0a
Mulching
11/15 7l4ab  109.2a 29.1a 220ab 17.8a 18.5a
11/25 60.5e 89.2b 29.3a 18.5b 174a 17.3a
12/05 75.3a 108.1a 31.0a 21.5ab  165a 17.0a

“ Means separated by Duncan's multiple range test, 5% level.

qe mEFE 290 340 FEAATE AL ¢ & A
AEA FAAEEN Polrot ANAA5E FFe 2 0 wEPA L= 129

5U0] AAsts Aol dAA AT 119 25U o] Fol AAst= o] A3}

2. ZAMYEE T U F SHAAY &4
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7h Ay

Amsznjole] Vel Gs 3 B £5EF
of 2, 238} 18]3 rhizomes AFEE ZA S AT

Ao e AL Aske] A5 989 S Al 70% ethanolol 1#3F
T2 33 AFH OFOiE]r I % 2% sodium hypochlorideo] A 1
43] A A3}l 5%hydrogen peroxide® 1587F A %3}
3] AHT & AREEAT. A A Astd e e9E AlA
T A7 wUF wHow A&ty A 2 A8
= BA, NAA 24-DE 3E&%¢
0.1-50mg/L=2 @& & Tgo=z ARgsdrt. AL Ashu] ol A =
50x12mm<] Petri-dishell 370 A% x]/d3te] 8utE 2 A5} o1, A5} 7d vl &2
2.1x10cme] tubeol] 1A X|4Fste] 2085 AAlsAeh, w2 25427,
1,700lux FF= 1627t 2 313

Astd & 1657 wjFete] 53 A2 RE 7|3 AEst FeE YobE
7] el A A Rs 37HA R delste] o2 AAGL 2GS A, dokE
TN EJAA, dotEs bt Z9l Ao®m FEstel MS7IEH Aol kinetin
0.5mg/L= F7Fato]l ]7dak3d T3 1,700lux FFFH oz 16417 Hulk
I 24N Sk efom dEdte] Fxio] V| AEIpE WA= FFE of
<8 A YR 25+2TE S Th
callus® FA52< 371 s A

olN
1>
mlo
Oll
ftlo
ol
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ol
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FxAe Fystr] fal A skAgel A
HAE callusE o] &3to] 24-D9F BAS ¢ e £807 ¥ 2 xA 350

AAEAT 72 AElE= 21x10ecme] Tubedl 1712 %743}

T Kkinetin, 2,4-D, NAAE T %

H2 HEek wiAlel] 7 g A= i 19 19
kineting T8 o2 AHlg FoA = el vjgivt YAS W ojuls W}
= ehbA @tk sk kinetind} 24-D 2 NAAS E8A@ @ Tol A

E
i
v}
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Aekel 2ol 7]Ro A vt FgE o, e P& NAA 0.1mg/L
of Hlal 24-D 10mg/L& #H7bet FellA 453 =4 delEth.  NAA
0.Img/Lell kineting *&|dt G+ kinetin® *&]F %7}k
Ago] molAE A YEith

£3] kinetin 0.5 mg/L + 2,4-D 1.0mg/LﬂalffJ T i 80% AT B
FAER o2 Ao w3 =& RYPde vy IAFE H 62715 U
Eb] At

kinetin 2.0mg/L+24-D 0.lmg/LE 7}k A5 v& Aok @ °F 38%
A5 callusBA S YelAnk A vk ¥ 2L ocallus@ A o] shootH
shoot+root7}  WEFUA = ¥kt

24-D, BAE FTEHE=IZ /e Ax3E 24-DE dgo=2 AHYg A
50mg/Lel A& A9t Huswrt Eoldas e FAgo] A e
WStk 24-D % BAE &A% 495 EW BA 0.1mg/Lol 24-Do A
FTE7F EoldASE Uy ®3 By callus® &0l dAs Frbele A
olioem, ZFolM 24-D 50mg/Lel BA 0.1mg/LE H7}3 FollME 35%4
%29 callus8A &S YERAL

24-D 1.0

NAA 0.1

24-D 0.1

Non

kmetln (mg/L)
a9 1L AFxdAA 7y ARz obe] ApuFAl 7R Aol m A=
G (MS wjA &2 753F wi <)
231 BA 1.0mg/Lell 24-DE #7138t 4% 24-De =7t ol d 45 callus
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&L 39-2W80%=2 SVt AES YUY 24-D 1.0mg/L, BA
1.0mg/L7F E017F g ol A= root & callus7F Zo] A At

i 1 BFAAA N AR szuote] Augal 7RG mAs dF

(MS Hj A= 753t v <)

O

RNES 2 N BH o] 3
kinetin BA 24-D NAA (cm) (%) (%) (cm)
0 0 0 03701 100 - - - -
0.5 0.60.1 100 - - - -
1.0 0.7£0.1 100 - - - -
15 0.8£0.2 100 - - - -
2.0 0.6=0.1 100 - - - -
0.1 0.9£0.2 95.7 0 4.3 2.1£0.1 0.9+0.1
1.0 0.8+0.2 82.3 6.2 115 2.4%0.2 1.3+0.4
2.0 0.7+0.1 66.5 55 28.0 1.9+0.1 1.5+£0.2
5.0 0.8+0.1 76.0 4.0 20.0 1.8+0.1 1.2+0.1
01 01 0.7£0.1 88.0 12.0 - - -
01 1.0 0.8+0.2 80.0 20.0 - - -
01 20 0.7+0.1 70.8 125 16.7 1.9+0.1 1.310.2
01 50 0.9£0.1 65.0 35.0 - - -
05 01 0.90.1 92.2 3.90 3.9 2.1+0.2 0.8+0.2
05 1.0 0.8+0.1 79.3 13.0 7 2.2%0.1 1.5+04
05 20 0.7£0.1 779 11.0 11.1 2.5+0.1 1.840.3
05 50 0.8£0.2 76.9 19.2 3.9 1.9+0.4 1.5+£0.2
1.0 0.1 0.9+0.2 92.2 3.9 3.9 2.1+0.2 1.4£0.2
1.0 1.0 0.8+0.2 81.9 13.6 45 1.8£0.1 0.9+0.4
1.0 20 0.9+0.2 86.7 13.3 - - -
1.0 5.0 0.9£0.1 72.0 28.0 - - -
05 1.0 0.9£0.3 20.0 - 80.0 6.212.0 5.2+1.8
1.0 1.0 0.9£0.2 29.3 - 70.7 5.0£1.5 2.2+t1.4
1.5 1.0 1.1+x0.1 24.5 - 75.5 55+1.9 25%1.0
2.0 1.0 0.7£0.1 30.0 - 70.0 5.0£1.0 3.4+2.2
0.5 0.1 0.8+0.2 66.7 - 33.3 3.5%2.1 2.2+1.9
1.0 0.1 0.6x0.2 53.8 - 46.2 54+2.0 3.6+1.1
15 0.1 0.7+0.2 374 - 62.6 4.0+15 2.4+1.0
2.0 0.1 0.8+0.1 33.4 - 66.6 6.8+2.0 2.4£0.9

Z:038cm 2719 S wj kel o] &.
2) skl
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1.3~15cmA %= ¥& &stE AFHske] 24-D, NAA, kinetino] =4
7hel wl Aol 7EE vl A= w29 19 29 2

st AS Aol Ao vzd A4S JeEith askE
A7) Fol| A B 7} ﬁé*éﬂ Ron ogtu, YstFe A= ojul g W
EfLbA] ekokrh.

7FF A3t AV)E 21lemXBEE AYERE AZolrb T kinetin 0.5
mg/L + 24-D 1.0 mg/Lol+= °F 80%A =9l P LS Ve er H150
el B E Ve A

kinetin 2.0mg/L+24-D 0.lmg/LE #7}& -5 2] Ao Aol zEo] oF
29% A %2 callusBAdE YelUd=d o3 FHE Fdsta 22 739
UquE]i o]_,‘oiﬁ ou:] tlgl-/xﬂo]oﬂq_

it
fru
et

24-D 1.0

NAA 0.1

2,4-D 0.1

Non

2.0 1.5 1.0 0.5
kinetin (mg/L)
a9 2. BFEAAA Y AR szv|ote] Astul Al Z1HE Aol A=
FaF (MS WA 2 757 W)

E 2 AEAAA L aRasviers] asuga JBgyel nAE g

[¢]
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(MS Hj A= 753t v <)

gz A A= AEE No CagUOS H8 ] 3 4]

(mg/L) growing 3738& & = =%
kinetin 24-D NAA  (cm) (%) (%) (%) (cm)
0 0 0 15702 100 - - - -
0.5 2.0£0.3 100 - - - -
1.0 2.3£0.4 100 - - - -
15 2.1£04 100 - - - -
2.0 22104 875 - 125 3.3t14 3.2+£1.0
0.5 0.1 2.1+0.2 72.7 - 27.3 2.8%1.1 26114
1.0 0.1 2.1+05 44.4 - 55.6 3.0+1.8 2.9+1.2
15 0.1 2.1+0.3 73.7 - 26.3 25%1.4 3.8t1.9
2.0 0.1 2.0£0.3 64.3 285 7.2 3.0£1.2 35114
05 1.0 2.1+0.2 23.1 - 76.9 5.6%1.0 5.3t1.8
1.0 1.0 2.1+0.3 35.0 - 65.0 24+1.1 1.5+0.5
15 1.0 2.0+0.3 40.0 - 60.0 4.0+1.2 3.6+1.7
2.0 1.0 2.1+0.2 25.0 - 75.0 4.0£1.0 3.4£0.9
0.5 0.1 2.0£0.3 33.8 - 66.2 44+£15 3.811.7
1.0 0.1 2.0£0.3 34.3 - 65.6 2.6£0.7 3.7t1.8
1.5 0.1 2.1£0.2 278 - 72.2 2.3£1.1 2.1£05
2.0 0.1 2.0£0.4 474 - 52.6 2.1£1.1 2.7+0.8

71 13~15em Z7]9] 2385 wjgo] o] &

3) A 3h4 6 F
A8} S lem™

o

jas

O%F

Axtste] MS7]&uj Aol kinetin, BA, 24-D, NAAE
EE F7EE ui Ao 853 wi¥E Adte= % 33 2o
kinetine @822 g3 Fo A= shoots®} roots7h o] @A HA=d A
gl s =t oA 4 wolA] kinetin 2.0mg/L sZ=dAE 6.7%7to] FA S
th. shoot Ao]% kinetin 2|5 %7t Eolbdg 5 #olx|= ¥ shoot® A &2
kinetin A 2&%7} EolA+E FUlsle A4S JYEMWSY.  kinetind 24-D
1.0mg/L& A&t A& callustte] AFHS =, 154 kinetin 0.5mg/L
+ 24-D 1.0mg/LE H7Fs A5 928%9] callus &S YEFNSAT. callus
o] 9 FH= R orA JEATVF 1o, st 7FE e Yol

¥ 3 AFRAAAY7 2R F21 01 rhizomel $A] 71 B Aol n| 2= A3

A [eXre

r\l

ok

=
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(MSHIA = 853t i <)

=7

Growth regulators No  =&71 #8g| Callus  &7I _. Corm
e o HEEL = B
(mg/L) growing M2 SME sixe Mg Zol 8N
kinetin BA 2,4-D NAA (%) (%) (%) (%) (%) (cm) (cm) (%)
0O O 0 0 100 - - - - - - -
0.5 23.1 - - 769 -  63%20" 02+0.1 769
1.0 6.6 26.7 - 66.7 - 58+2.0 0.2+0.1 703
1.5 375 25.0 - 375 - 56+1.8 0.2+0.1 525
2.0 20.0 73.3 - 6.7 - 22+1.3 0.2+0.1 599
0.1 32.4 - - - 67.6 - - -
1.0 32.0 - - - 68.0 - - -
2.0 31.2 - - - 68.8 - - -
5.0 30.0 - - - 70.0 - - -
0.1 0.1 30.3 - - - 69.7 - - -
0.1 1.0 32.0 - - - 68.0 - - -
0.1 20 23.3 - - - 7.7 - - -
0.1 50 29.2 - - - 70.8 - - -
05 0.1 35.0 - - - 65.0 - - -
05 1.0 32.0 - - - 68.0 - - -
05 20 30.0 - - - 70.0 - - -
05 50 31.0 - - - 69.0 - - -
1.0 0.1 30.0 - - - 70.0 - - -
1.0 1.0 35.0 - - - 65.0 - - -
1.0 20 31.0 - - - 69.0 - - -
1.0 50 32.0 - - - 68.0 - - -
0.5 0.1 70.0 30.0 - - - 4420 0.2+0.1 30.0
1.0 0.1 - 66.7 - - 250 37+x12 02+0.1 46.7
1.5 0.1 - 30.0 - 100 600 3.0%+15 0.2+0.0 30.0
2.0 0.1 - 61.5 - - 385 28+16 0.2+0.1 405
0.5 1.0 6.2 - - - 92.8 - - -
1.0 1.0 27.8 - - - 727 - - -
1.5 1.0 33.3 - - - 66.7 - - -
2.0 1.0 34.3 - - - 65.7 - - -
0.5 0.1 41.6 1.7 - 16.7 - 24+18 0.2+0.1 -
1.0 0.1 50.0 10.0 - 40.0 - 25+1.3 0.2+0.1 -
15 0.1 78.6 - 7.1 215 - 2709 0.2+0.0 -
2.0 0.1 36.3 27.3 - 27.3 9.1 1.2+0.3 0.2+0.1 -
tMS #jA A 1653F Bl %
EFeAt
o] 014 19t}
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1675 A+ FAES HWM shoote} root7} o]l HAFHAW H T

kinetin 0.5 mg/LelA 1 76.9%° A+ A &S HEblATH

L eE, duwy 9 gxddol AWM Azmsvjele] ATERY

4
713 ol m = 43 (0.5mg/L kinetino] H 7 MSHiA] e[ A 45 v <)

High . . Shoot+root Root Callus
temperature Cuttmgy ngl.lt No growth formation = formation formation
treatment’ method”  condition® (%) %) %) %)

Cont. A L 20 20 60 -

D - - 100 -

B L 10 80 10 -
D 20 70 10 -

C L 20 70 - 10
D 20 40 - 40

4 weeks A L 20 80 - -
D 80 20 - -

B L 70 30 - -
D 80 20 - -

C L 80 20 - -
D 70 30 - -

“ 1 Cormlet was treated 30C for 4weeks
Y. Cormlet was respectively divided horizontally(B), vertically(C)/Cormlet didn’t divided(A)

: There were cultured under 16h light(L)/dark(D) condition
(Control)

X
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Light A B C Dark A B C

(High temperature, 30°C 4weeks)

5) callus 4o vA+= 328 53}

Arasv|ol A et g

oX,
(i,
o
=N
<3
»
i
Ho
N
olN
1>
of

15t7] 918 24-Dst BA

S TR el A Ad= & 59 2ok
&

callus AlthujFm Al 249 24-D9} BA AA %= 22 1.0mg/Le 0.1mg/L
= Bl

£ &8ss W 7bE Aol calluse] FEHE BW 24-D @&A
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o A% 24D BRIk GobdsE 7Yo| R/ A FUE tehd

EgAG A9 e 2 Qoo 4& WBoSo] 2ol

£ 5 AFREAL azzzvlcle callusfA, T4 MAE 9%
(MS Hj Aol A 85 Hj )
Growth regulators . .
(mg/L) Callus formation Callus width
2,4-D BA (%) (cm)
0.1 0 100 0.367+0.14"
1.0 0 100 0.64+0.20
2.0 0 100 0.99+0.11
5.0 0 100 0.79+0.15
0.1 0.1 100 0.88+0.16
1.0 0.1 100 1.10+0.12
2.0 0.1 100 0.91+0.10
5.0 0.1 100 0.83+0.14

% : The callus were cultured 0.3-0.5cm size.
Y. Standard error

® 6, 19 49 #Zth Prfﬂﬂﬂ B 71¢ Esheo] YWdth A FAYE
Xﬂﬂ"ﬂ e AgFolA calluse] Bl 2 7]#Ese] A4S HERAEA
kinetin @831 2]& HW kinetin 0.1 mg/LolA 40%¢2] shoot % roote] FAl&
< YERNR S ™, kinetin 2.0mg/Le 4 40.0%7F =49 callus’} YERSETH
kinetin®] NAA 0.lmg/LE A 2% 7% kinetin ©-8 Rt A X3 7|3 E3l&
= e A

|

6. AAZAA A7t AR 3200l callusEHE 7B A wxE gk
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(MSH A el 4] 8523 1<)

Green callus+

Growth regulators  Callus oot Green callus Root+ Shoot  Callus

(mg/L) formation formation +callus formation width

kinetin 24-D NAA (%) (%) (%) (%) (cm)
0 0 0 80 10 10 - 0.417£0.18"
0.1 10 40 10 40 0.93+0.20
1.0 50 30 - 20 0.74+0.19
2.0 50 30 - 20 1.27+0.17
0.1 0.1 100 - - - 0.99+0.47
1.0 0.1 70 20 10 - 1.06+0.20
2.0 0.1 60 10 - - 0.89+0.16
0.1 0.1 90 10 - - 1.30+0.17
1.0 0.1 90 10 - - 1.13+0.15
2.0 0.1 90 10 - - 1.21+0.15

%" The callus were cultured 0.3-0.5cm size.
Y . :
: Standard error

kinetin(mg/L)

0 0.1 1.0 2.0 0.1 1.0
2,4-D(mg/L)

0 0 0 0 0.1 0.1
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kinetin(mg/L) 0.1 1.0 2.0
NAA(mg/L) 0.1 0.1 0.1

a9 4 AFEAEA A7 Azasvobe] callusZHH 7R E A 1A
& (MSHjA el A 857 Wi <)

e
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azmsvel $FEF §

A 44,
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file)

oy

o] AL Azmsswofe] Jh5t]Q1 T~8H o] ol A

okt

ol
0

JHoR oitold 4ol Holx7] uEy
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oA Hi= mpe} 3ol

2
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AzdEd. 2

bl o,

2 SRl EA47F A4HR 8

Page
15430
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Lucifer?]

a9 1w EZFe M B =T E9 9
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a9 2. SEMez ## 7-8¢ /Mslr] e &5 5% 'Lucifer’' ¢ 33 E

(% &35 3} ‘Lucifer’)

Assh vpel o] $Eubete = AR mAv ol FAHA o] =3 o] ¢
agolu wMiE o] &3 WolA fFE= BEUbssiAth webA ofd Zm I An|
obe] AET AL AT FToA FFNAE f5staa opfel o] A
A Szl ok wiEA el oA kel og wWolA frldl FAHS F

A

=

- 101 -



1. colchicine, oryzalin, caffeine A 2ol &3 wiA 7]

= o H

i
2

ZH_‘EJ.'_ o\l

7},

Eol] i x&AH EHEE 17 2emE Ad3dte] 70% ethanolol 1
B2 A3 T HyE 33 MAsta, 2% sodium hypochloride & %ol A

15870 253 A44E 43] AFH3E 3, 5% hydrogen peroxideo] 1587+

N
=

A% 3 dAugr 33 AFT AFHS ARSI ol A%H dRas
oke] Astg o mNE AAAN A ofgelA FAVI7F 172 FRE AR
AZste]  MSHIAd]  kinetin0.5mg-L'#  Sucrose 30mg-L'E H7}A]
7 pH5.8% A7 wiAlel] A/gskleh. Wiz FE16A13E, oFt 8AI7T

o7 on FE= 1500lux, =% 2521TC 2 . A7 &35t o
A 2AY Ao Al Tl A% lemelgo] HES o)A
A AT

2) colchicine, oryzalin, caffeinex @]l <3+ A wj7}a

7B colchicine*] 2]
ZIWaFel A A7 dAE FAst #dd 2 2 A9 9 3em
oA HAets T 100ml AZFEE2=39]  colchicine£9-S 100, 500,
Lsem 2wkns zAste]l Z7b 207048 Qi 257,
100rpm R &sled Z+zF 2, 4, 6L3 A3t Aoz AHgsk
& Z2e 2o 24A43F ¢ AHFT F rockwoolel &AAMAL 25£17,

1500luxstoll A 2447t HALefoll A A vl 5193 o}
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) oryzalin g
oryzaling 50, 100, 500, 1000mg-L! ¥=2 ZAd 7hHe 22 W

o 7zt Aag.

t}) caffeine #]¢
caffeine 1000, 3000 ,5000, 10,000mg-L! =%==2 ZAstd 7P} 7+

e wpgos 22 s,

A et A A 2] wHol A w7t WA= @3

Dol e} 5A3F RS o]&3le] colchicine? Aol w2 &L}
w7eS vlaalnr] 98l colchicines 500mg-L'sE2 ZAse] z2+7 6
9, 12, 24, 4843tom oA g1 mAAsGltt. AAA = 7hHe] W F
o3tA stglom, 1AM = 500mg-L7 colchicine &) & 0.7%5
7hate] £33k - petridishell &3k 23 F A& A9 g7t wjA EHol
A g G TN SR8 AFHES AEAE AR X3S

. Ay To= s 2 AHsn P EA3 o7 AuEa o),

]

4) Crocosmia ZA#]2~ wgA] F31X AHEsEe 7|3ro] vja=A] Ao nlx]

T
=9

E

0;

71 71l <

gFxulole] A3t EHE 172cmE AFHSIY] 70%  ethonolZ
38 A2E33 3% sodium hypochlorite solution®] 5&7F x| A7 th&
HAi52 33 AASgr. MS Z1E8AE A}83lo] sucrose 30g-L7'e}
agar7g-L', kinetin 0.5mg-L™'& 7+ ¥, pH5.72 A% x|l %43}

o] 25+1Coll A 47047 nfdabsdt,
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W) A~ f &

1ol A ket A =asmole] AW, AA, & HES T 7Hel MSH]
2o NAA(0.5,2.0,3.0,5.00mg-L™", 2,4-D(0.5,2.0,3.0,5.00mg-L.'E&  H7}a}
2]kl Tt 25C=  zdsk oMdeEdA w2t ARA=

%

Tube(2X10cm)ol] 20¥FE- 02 X]/3} o njF 8750 2A}SFSI T

o) A S
el wjx] 24 F Aelx YRl 7P £9W NAAOLSmg-L'E 7}
st MRS Aelsle] petridishol x]738te] 171€vtt) M E wA|stAA 23]

Al & A<k

2} colchicine # &

AP ABE AT AEE @

1)

r\l

bl o i Al
A= ZAAZE A2E 100, 300, 500, 1000mg-L-18%==2 12, 24, 48, 724
o 747y Aelekelal, s E @AIZE A= 1000, 3000, 5000, 10000m
gL' BER 2 4, 6, 8Arom 747t A el

colchicinee] H7bg 9z wjx=S Aol Yu AFEAES  Arsiol
25+1C, 1500luxol A H@steict HAarh 29 A%~ da2S Hgsa 3
3] A3t

vh Az F

oz AFHE AFRe Ax fF25 98 712 MS iAol Kinetin
0.5mg-L7'& H7tste] skt 22 25+1C, 9% 16A1Zkol A w3}
st
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5) ZAMEE
7hH AES

A F 2FHA0R 6007 AEES 2ASA

o

1}) Ploidy level &

A2l 609 F AETMAE o w wigst Axs SHE7] el 2 A
79 s lem AL AF St o3 Wrezz Ze}t 13]8 petridishol A
0.5ml nuclei extraction bufferg ZF7}sto] dE A|5E& THEJTE o] dE
fMS e 7l B2y F B Ae] 2ml staining buffer® QM3E T wj4A
A7 FA Gl e BV = SdolA AAkE partec PA
A},

il
>
&

e

¥

X

1) colchicine, oryzalin, caffeine x| 2]ol] 2]3 A AA wjr} a3}

WA ARzsujel el AE AAN FHI wEE Folry] 93
100, 500, 1000, 5000mg-L'¢] ¥%=& colchicineS 2, 4, 6= Fi3}o]
Aelatar 27 AR 8FY] ATES ZAIAYGE 1.

A 2o AEES AYTert woAa Ay A5t Aol w5
3 Yol A Yenden AEErt B 100mg-L e 8F F
AEEC] 2, 4, 69 AgolA 82%, 80%, 60%w=C 2 eSO, 500mg-L!
A= 2, 4, 64 Aol 70%, 50%, 42%2] AEES HIJon, FEQ]
500mg-L7 el A= 2, 4, 69 AolA 25%, 22%, 12%% ]S WA UERS:
b B Ao ARz anol o] ZIF AE ¥ 50% B AEE
S YeEhgE 5 2 717+ 500mg-L7olA 4937 A2, 100mg-L el A=
6~ 723+ A, 1,000mg-L o= 227 A7t Ads Aoz YeEbdrh

21).
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Table 1. Effect of colchicine concentration and treatment period on

survival rate of new corm.

Concentratio Treatment Survival(%)
n
(mg-L ™ (day) 2weeks 4weeks bweeks 8weeks
2 100 97 93 90
100 4 99 96 85 80
6 90 85 73 60
2 95 88 75 70
500 4 90 75 65 50
6 85 67 50 42
2 88 76 54 45
1000 4 85 75 60 30
6 70 65 33 22
2 80 75 48 25
5000 4 80 71 46 22
6 76 50 34 12

120

b ‘\‘\‘\.
80

=
A
o
_ 60F
[
=z
z
5 L
a —e— 100mgL"
—=— 500mgL”’
20 & —A— 1000mgL""
—&— 5000mgL"”’
O L L L L
0 2 4 6 8 10

Weeks after treatment
Fig. 1. Investigation of colchicine adequate amount on the survival

rate of new corm in the crocosmia.
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Fig. 2. Crocosmia crocosmiiflora corm shaking treated with colchicine

and oryzalin solution.

312 AesEet A7|bs dElste] Az svole] ATt AHelaiS
wfo] wigA frlel mAE GFS ®E 20049 Bk AHYEErE FobA
Al 7)7re] Ao drs AEES A3 srolxar gloyt AE/NA 9 i F-&
2 2vjACx)UA EFACx+H4x)2 YERRTE 4uiAdx) 2 YERdY A
500mg-L7" wEellA 497 e Aol 14.2%2 YEisor] 5a8
2 7.1%% JEST

=

o

.

colchicine> 54o] 73] Agd AEA9 AEHo] & Tdxlo]
FA 7] A =2 & oryzalin® caffeineo] AFEE 1 v, wWe o}
oAM= oryzalin A2l FA o]l oFs A w7t g o]l wip- v
FrRAARE £ S4E YEhdta d=tl(chalak 5 1996), & A3@oA =
Aol ¢ 9 ddS = F Ao wigd dA T o) B4 A
EARx+4xe AL 5009 1,000mg-L FES 4Y, 64zt Az
15735%% Wz YA yepston HigeAl(dx)e] FdL> dEuA sk
o}, A2 FAuo}e] AlFE oryzalind] 93 ¥si7} H=A YERTHE 3).
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Table 2. Effect of combination of colchicine concentration and treatment
period on survival rate and ploidy level of new corm in the

crocosmia after 60days.

Colchlcm.e Treatment  Survival ploidy level(%)

Concentration o ;
(mg- L) (day) (%) 9% Ax ox+ 4x Efficiency

2 82.5 87.5 0 12.5 0

100 4 80.0 75.0 0 25 0

6 60.0 57.1 0 42.9 0

2 70.0 46.1 0 53.9 0

500 4 50.0 71.4 14.2 14.4 7.1

6 42.5 100.0 0 0 0

2 45.0 62.5 0 0 0

1000 4 30.0 50.0 0 50.0 0

6 22.5 100.0 0 0 0

2 25.0 80.0 0 20.0 0

5000 4 22.5 50.0 0 0 0

6 12.5 100.0 0 0 0

Z @ Survival rate X tetraploid plant rate/100

Table 3. Effect of combination of oryzalin concentration and treatment
period on survival rate and ploidy level of new corm in the

crocosmia after 60days.

Oryzalin

) Treatment  Survival ploidy level(%)

Concentration o ;
(mg-L) (day) (%) 9% Ax ox+ 4x Efficiency

2 55.5 100.0 0 0 0

50 4 50.0 100.0 0 0 0

6 40.0 100.0 0 0 0

2 52.0 90.0 0 10.0 0

100 4 50.5 100.0 0 0 0

6 39.7 100.0 0 0 0

2 45.5 90.0 0 10.0 0

500 4 40.0 85.0 0 15.0 0

6 37.5 81.8 0 18.2 0

2 41.2 100.0 0 0 0

1000 4 37.6 80.0 0 20.0 0

6 30.0 65.0 0 35.0 0

7 @ Survival rate X tetraploid plant rate/100
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Caffeine> Aol A wigA] f7]d axpdolgla Hial
(Thomas &, 1997) & Agor= AEF] Ve AFS Bty ot &
FARte] Yehgar 9o 4ujA(4x)EFL 3,000me L7 HE 4U3F Aol
A 10%% Vel e w44 S588 4.7%5 YER

Table 4. Effect of combination of caffeine concentration and treatment
period on survival rate and ploidy level of new corm in the

crocosmia after 60days.

Conccaefrflfrthemn Treatment Survival ploidy level(%) N
(mg-L) (day) (%) 9% Ax 9y +4x Bfficiency”

2 65.0 100.0 0 0 0

1000 4 60.0 71.4 0 28.6 0
6 55.0 62.5 0 37.5 0

2 55.0 87.5 0 12.5 0
3000 4 47.5 80.0 10.0 10.0 4.7
6 40.0 75.0 0 25.0 0

2 37.5 89.0 0 11.0 0

5000 4 40.0 100.0 0 0 0
6 22.3 75.0 0 25.0 0

2 12.5 100.0 0 0 0

10,000 4 0 0 0 0 0
6 0 0 0 0 0

7 : Survival rate X tetraploid plant rate/100

3 5ol A= caffeine %5 108 A% AsZedA @7zt At A7, A
242 =/ vegon wjgA (4x) AL caffeine 300mg-L7F, 48A17F A
2l 10%, 500mg-L7Y, 24A7F HEelA 15.5% YEbGon EZA(2x+
4x)E caffeine’s= 3007 1,000mg-L™" A& 7olA 10~ 50%= YA Lhebst
tHE 5).
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Table 5. Effect of combination of caffeine concentration and treatment
period on survival rate and ploidy level of new corm in the

crocosmia after 60days.

Concentration Treatment Survival ploidy level(%) o )
(mg-L") (h) (%) ox 4x Ox+ 4x Fliciency
6 97.5 100.0 0 0 0
9 95.0 100.0 0 0 0
100 12 92.5 100.0 0 0 0
24 90.0 100.0 0 0 0
48 85.0 100.0 0 0 0
6 85.0 80.0 0 20.0 0
9 80.0 90.0 0 10.0 0
300 12 79.0 75.0 0 25.0 0
24 78.9 63.0 0 17.0 0
48 78.0 60.0 10.0 30.0 7.8
6 78.0 90.0 0 10.0 0
9 77.8 85.0 0 15.0 0
500 12 76.0 55.0 0 45.0 0
24 75.4 49.1 15.5 35.4 11.7
48 75.0 50.0 0 50.0 0
6 74.8 100.0 0 0 0
9 73.9 90.0 0 10.0 0
1000 12 70.0 95.0 0 5.0 0
24 69.0 100.0 0 0 0
48 68.7 88.0 0 12.0 0

7 @ Survival rate X tetraploid plant rate/100
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9, 12, 24, 48A17F ARA3FE v}, AR FAv 0L AEEL 757 78%2 £
&S YEWIAS™, colchicines 3z (Agar)ell Wil AR xu|o} -9
AL 1A wiA Yol AFZ AgAZ Aol AEE] 507 70%9] B
& HEE veigt, wigA 288 AgAgy aAA Y Ae 2F
232 % 500mg L7}, 24A17F A2l A 5AHA 4 A (4x)7F 15% &35}
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Table 6. Effect of combination of colchicine concentration and treatment
period on survival rate and ploidy level of new corm in the

crocosmia after 60days.

Concent Treat- . ploidy level(%)
Treatment ) Survival o
—-ration ment Efficiency”
method o (%) 2X 4x 2x+ 4x
(mg-L™") (h)
6 78.0 90.0 0 10 0
9 77.8 85.0 0 15.0 0
solution
. 500 12 76.0 55.0 0 45.0 0
shaking
24 75.4 49.1 15.5 35.4 6.2
48 75.0 50.0 0 50.0 0
6 70.0 100.0 0 0 0
9 68.7 92.0 0 18.0 0
Agar 500 12 65.0 70.0 5.0 25.0 0
medium 24 555  50.0 15.7  34.3 8.7
48 50.4 80.0 0 20.0 0
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3) Amasvlel s P 2o Az EEe} szl WEA B v

A= 9

ofk

78 71vel &

Az Fzujole] A wjgS Foke] A ~E {F7ISATGE 7).
NAA 0.5mg-L7'¢} 2.0mg-L™" AgelA Az P Lol 10002 7HE =4
vebgom, 24-D 2.0mg-L7'¢F 3.0 mg-Lt AEEEAE 80%] Aelx
g FAEAT AYs FAol 7P FL NAAOSmg LS HUHg wiAE

deiste]l FAdE Aefze] A wids AFste] SAAI F =8| A LA

Table 7. Effect of induction callus by NAA and 2,4-D conecentration of

crocosmia corm in vitro culture.

Growth regurator ) callus Shoot Root
Survival(%) )
(mg/L) formation(%) number number
control 50.0 20.0 0 0
100.0 100 3.0 5.5
NAA 0.5
9.0 100.0 100 2.5 5.0
3.0 100.0 50.0 2.5 1.5
5.0
90.0 30.0 2.3 3.3
80.0 70.0 1.5 0
2,4-D 0.5
20 90.0 80.0 3.0 0
3.0 60.0 80.0 3.0 1.5
5.0
80.0 20.0 0 0
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Fig. 3. Callus induced from crocosmia corm in vitro culture.

W) A wigel A Z3) W AeAl @A wiyr &zt
ZF3|3 Ao mE AYrd AEES F

Ae]7)zke] AojAE A solx i gldh. F3]1% 100mg-L ' A 2ol A
A & A AEL0] 257 75%% o Foln M AR NEH A EA A
% 177 24%% YERg oW wjFA (4 A Cx+4x)0] Ede] A
glom B 2mA 2R vEbt A w7brb o] FojH A okt #3]
300mg-L7" A Felxe AAHer Aes YEEo] 457 65%01 A=
A AESER 117 15%= @A EstEdon 53] 48A17F A el A
MeA(Ax)7r 10% 28893 EFAE 20% Yebdth, 500mg L Hel T
M= MY A AZEE 4375502 M ki AEA AEsEE 5715%
598 ytorm 538 2443 AelTelA wlFAdx)et EFACx+4x)7)
10%% Zdstlch. Z3]z Mg Akl whe) A AEE, AEA 23h&
of o]zt FIEA dehta Jem F3F 300mg-LT 48A1zF AHzle)
500mg-L7" 24217 AHz2lolA A4 wl7bh E@stdorn e Aol
w7bd o] vebuA] kAT 8).

& Ao

P
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Table 8. Effect of induction ploidy level by colchicine low concentration

and treament period on living callus in the crocosmia.

Treat .
Concent- rea Percentage of Percntage of ploidy level(%)
-men
ration living callus plant regeneration
(mg-L7™hH ) (%) (%) 2% 4x 9% +4x
12 75 24 100 0 0
24 75 21 100 0 0
100
48 50 18 100 0 0
72 25 17 100 0 0
12 65 15 100 0 0
24 65 11 100 0 0
300
48 50 12 70 10 20
72 45 14 100 0 0
12 55 14 100 0 0
500 24 50 15 80 10 10
48 50 10 100 0
72 43 5 100 0

¥ 99 - = Z3)2 HElEsEEES 1000, 3000, 5000, 10000mg-1. 1oz &t
27 AZFS 2, 4, 6, 8 Aoz Flo] MELS ol e &
a2 FPEg ot Aels AEEE 50% olstE WA UEren A=A A)

]

53] W5A A7 A8 olRelAA kgl oln 9

o
tio
o
o
>,
N

GEANE TAFI Y= ol Fiol FFA A3

%
& ol AAR T Aol FAFsHAl YERRTHGE 9).
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Table 9.

Effect of induction ploidy level

by

colchicine high

concentration and treatment period on living callus in the

crocosmia.
Treat -
Concent- ~ Percentage of Percntage of ploidy level(%)
ration nien living callus plant regeneration
(mg-L™) (h) (%) (%) 2x 4x 2x +4x
2 50 10 100 0 0
4 48 15 100 0 0
1000
6 30 10 100 0 0
8 25 15 100 0 0
2 40 20 100 0 0
4 35 25 100 0 0
3000
6 30 10 100 0 0
8 20 0 0 0 0
2 0 0 0 0 0
4 0 0 0 0 0
5000
6 0 0 0 0 0
8 0 0 0 0 0
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05mg/L G&37FE 3t A5 45 F AsS ¢ F JJo 28
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shito] ool 53 o Aldte]l wyg F TPl oSt &%
Lucifere] WdFEoz sghdrle]l A7 FAHI oy, wold o
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drszulol FgWolA {715 A8 WA oAl Awks AlRgHih
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Blutth.  caffeien 2ol <3 A w7 3= 300mg-L7! HE9] 484
b A2k 500mg- L7t 24417 Helol A 4uiA 7 fo1=E Ak 23] F A
ol w2 A w7k AvE vlask d¥ Z3)3 500mg-LT 7F HrkE o
A WA A 0.7% o) EekE mANIRA oA 24A13F XAl 4ujA7} &
e Atk 7ol A A9 wdS Tkl f71E ezl ZF3WE A st
AN w7t AAES frlstaA F8)HW sE 100, 300, 500,mg-L7 3
T3 A2l 71ZF 12, 24, 48, 72 Ao 2 At AFAZREH HFAE
A7) 9% F8| W HAAALE 300mg-L FE 4842k A2et 500mg-L
FE 2477 Ak
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