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Developing of several practical
methods for the imporvement of
quality and reduction of

production cost in cut
chrysanthemum

AT 8

AT
o 7 EY YR

w






TN B At

B RIANE e BB LI AER GRS A% 2 s BRI R B
ol UL B AAS) HEFRIMZ ASYUT

FRAZ7HE ¢ FIFE R

FuATHAA A A F
SEEEEDEEEEE N
A 7 A o 3

R
do 2 A o

=

O.L,O&
tot
oy by be b



I. A &

GIER S MEE LI AER @RS AT 2 U1 BAEge H#
% AR

I @PAge By 0 Fe

EH o HILe HE FEE A5 YRS st wHkst
7] wEo] BiALTIZO] AL HIt MRSt REe BTN &
3RO Aol & Aol B - EHAl MEOE sty ol kol
e 5o gimkol itk wely BEASIDS YEsL me E
Ag PRI ST BN Aobde APLsta Uobrt e Eol
3B - B AR B8 4 Ak mEE PPHe Adol
B @3,

EZ AEZTG} 3o §23 1~39 ©AY] AN B
BES SAENS s EREES BASEEA MR o
BATE W—IE Mk, REMMEL G SEE 08 BEEL AE
Ml 5o EE 9e 4 OEE BAANE WU HM B
BEZF ARSI ook el gl o3 A% BERES &

ol wel (BR, RREN, AHE 503 xols} glon] RIEE



Foll it el th2r] wiel 33 ¥ Aels £33 A
ze] wel M AESoJo} gith. I £ UgloAE o]
of tigt A7t MR AFolm "y HIl7l o] & Amstg o}
B 3 Aol m#or dstel AL R3ta alrh

EIE I 1~3YW WA RS MEREIE 9 HER
FWMIEZE RSt RBATERC] wolxn FHRIES 71 Hdsin
Lfr3go] /MLshe T Aol At olgh T WAL FU3)
o R BEERE AT Zlos oA o BEREL
HE F daAojvint ANARE AHE JAsH= Zol7] wiFe
BITEIERE, HIE W4, BAE B—K BT 5 A7t U433
wetAd] RES AsbSE Al 2sidE @R BE REEY
ot BE3 Yol ot HERE, RENR, FRe B3
#EE, KSER 5 Y IAA A Jed BREAH, FER
BRIl 5o 8 AR AR 2y sde] 1R Aol

m. -7 -8 o H

o
~

E A= dHSe ST 4] s flske] B Bd ¥
& 1T BEE Y, BRE AL 1T AT JIANy A
i, BATERS} 9Tt MEALE 5 T 3R ARz 29 g
& 5HOR o g0l thste] Ajgsigict.

oft



1. R BEY 33 A0 HE BEEs 73
7h AR XE W HWBHE
o 3 MEERS KSEE
ol R BN Rk &8
2. BY3E A% YR ¢4y A
7}, AR tray cell size
Ll A @ FL
ol 229 HIE ST SERY

3. W XE mbES 98 #E HREHE 73
7). RSl R MPEERS EU
L WH 3 AR ERE
Tl EE wRERE U REMN
gt HRES 292 FEY ua

4. MEA LS AT HER RAER
7h A AzAZ
L A3 BER B
ol Y HER &R



V. d7-7ddat 4 E8of izt 49

1. AAgaz

-1-'

Ao AsEE Agatstr] #1stel @R BEE A4S AT AHA
FE s 94 Y 8 F& Wl RaAdE
1% WA Ayt 22 W Aer|E sy AzRAZ
1z AR @ iz By pgaAt stelch

a1 717]

N

7h RIS I OBRME 3

FapgstoA 1 9 15X AR HEYT Zo] BHEEEY}
w251 FRERO] wotor Hib-THEY /o] REFY ¥ ong
1B Bolu EFKL SEol & 5 WY Kol iUl

mpeb A B (=gl oF 80%) EZAsFo]A mini-fogger(flow
rate: 284/h)& o]&3}o] 1~1.5A171 1022 &
st £¥Y AT FAg LA 25% A
A3 zt= gl

OL
FIF
O
o S
o
fo
Y

tiaedel e a CHF L 162F oA £F YA 'SHL 200
oA Wt k- TS WSo] AFIIYTE U celld A
7lo] w}E o)z} mimjdtgerme Al xfujo i XpxjH], HFejx



¥ 5 38 ¥ uf 2003 tray7t & AR AZFE ok

Hdol wet k- T A2 AFAAdAM SZstach
lpeatmoss+3perliteX #i k- T B2 Y3t oLt fEHFo
oAxl Bl slon HEMKY d% el & A ¥ of A
EAAL 2ol REVF X3¢ AL £& FoE

Ar

AR wE @RI M- T A£FS 2ujHcl 4ujl Aol
RIFstEom 2 Xole A FF oA HA BT
482 B EE TKS-27F JHR UI M E-THY 48
t}.

o
¥

. sRmEe] gsiel FYLE W A 7

BB 3 FMY BERS

KSR 2nINTH 3~4WlQl Rl wgren] ojeh e kol w
2 Holt £8P W N ©E BAsha,

SEglre owelA 71 Wak o5kl Azt 60l stol A akch
BREES 20014 Br) 5001, REMME A4S Boron S
3ol BT,

whehd BEEEME 3~4v), MO FRUTS 80x, ARBEL
5C, EMRIS 309 HEQ o] JAY FOT Azt )



A RTRRE oF RBLARY -

BRRS SRREA weide 2lol7h glaizwt BEMRS ol
A5 st

2%, AAF T FIYFLES YH2EL AT ulE Aol
& NolA| sttt

i 2 EHREL REMMA wE BV 2o &E B ¥4
AdAY PP Holx| dster o] ulel ofre] xpolr}
R 5CHT) 2eelM, BEHIMS A4S =3d4vt
W OBATEY] B—ETL woton, ‘& & okt A 2|
of wia} LT (16C)ol = 2CE ALF(13C)M = 5CE &
Rol TEidrt w2 BTEH—EE kvt ulebd ‘4
g’ 2004 359, ‘&2 5CoA 30d el HF L F
B’ o] £3lo] @HEisl= o] & AR AU

B 5 BN Aol 848 ¢ H 2848 L 2
AZ Sl ®nsta #ille] Mo stad o opu|mib2 MR
T olF A&H o Mnstach vt WY BT} mjnlsia
%o ulgldz MRSl BB 3 FE B8R BEY BRI S
o] HF el HEUEE #e] EFolu BATERS] Atolol ojwidt
HPE Fol & 4 glglct

2EgA KEY Ae 24 BAF Bol B O HEARRY A2 35

373 ol tha 4% FFS Bolouh, AN Aol AA

i

53
e 1 x2 rlo

=

o

-+

b1

.SL

& =
&

rf



Tl A3 HER BrR 78 d BER HL EER

BEE Bl P Ke HRY HREEV Sl it of
7+l o)zl glgith & uiAlE RHol ‘WY’ 2 12~14¢olgom
AE e 202 HME 22 647 FE, 5CE BHRY A2 12977
g Hgou Aol wd zlo]7} mig ST

Az 2o whel ‘4’2 REERAN BEERI B3 BITES
#—pgg7t ol om XFolL} A4 FVHE: T M AHHER
7} A3 APl AT WHEBRAME 23, B F
JEla g4t gkl B AAF Aol 2FEHch HE 2
Az o] whE AL whgol gAgol glalrh

BEE o3 23, A, AAgEd, JddE, =3de
312, 37 Sol Bmsiden I Fie AY(8-©-4-O) CF
(12-®-4-@)oll A Etrh 53] A¥elds 335, 37, 9™
), dastee] F7tE3I) cYelde A FUAE FEL TY

UBEIYS ST
2. gl i A

7t 2 AT ANE AEAERE RGP
U itk A3 B $Ee Bolol £ HERRE 51 B84 Yot
Tl ¥ %R #ERE S

1) X FHEF BB A



2) WK REE dA 4 BEEE KT
3) HER RERE E8 5& 83 T 3IE Y A ¥
T =S A HE AA, =T JeAlEt S dn
gk,
zh. & % ERE
1) Hriel HRRE 249d-e AT FH3 A
2) 71E BAVIE B8 JIARAY Y
3) mifel E2FE 23D F NEE dAXI= ] A
APy A el 7z AEE gyt
o, WEEEN S AYHOE FEOEEA FifFeR A% 47
=L sldo] BE
v EERIESL MERFE Aol MBS =¥ B Mo

&



SUMMARY

This study was conducted to clarify the optimum light intensity,
water management, and rooting media for the production of high
quality chrysanthemum cuttings, It was investigated the optimum
temperature and period for cold treatment, and optimum
illumination time, initiation time and patterns for

reillumination was also investigated.

A, Optimum methods for the production of high quality
cuttings under high light intensity

Under full sun light, rooting was accelerated and rooting
percentage was enhanced by 1.0 and 1.bhr mist interval, and the
growth of cuttings, both shoot and root, was increased., And sugar
and chlorophyll content increased, too. It was suggested that in
greenhouse (about 80% light intensity), the optimum water
management is 10 seconds per one or one and half hour with
mini-fogger (flow rate : 28 ¢ /h), and in small-leaf cultivar, 25%

shading was good either,
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In large-leaf cultivar, such as "Subangryuyk’ and "Seolpoong’,
rooting and growth was accelerated in 162 cell plug tray, and 200
cell in Chungwang, small-leaf cultivar, but there was no
significant difference among tray cell sizes, Therefore the
optimum tray size might be 200 hole because of tray costs and

management efforts,

The growth of cuttings, both shoot and root, was accelerated in
'Sikmulsegye ‘. In peatmoss :@ perlite (1:3), the growth was
accelerated, but taking root was delayed. As the results, it is
suggested that rooting media contained nutrients might be

preferred at the aspect of prolonged production of cuttings.

In cuttings with four attached leaves, rooting and growth of
cuttings was better than those with two attached leaves, And the

effect was more in ‘Chungwang’, small-leaf cultivar.

The growth of cuttings and stability of root ball was better in

TKS-2.
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B. Optimum methods for cold storage

Damage of cuttings during cold storage was lower in cuttings with
three or fouf attached leaves than those with two attached leaves.
And the effect was more in ‘Chungwang’, small-leaf cultivar.
Damage rate was the lowest in cuttings with 80% of water content,
while highest in less than 60% and more than 95%, At 5C, the rate
was higher than at 2C, and the rate was increased with increasing
storage period. As the results, the optimum condition for cold
storage is the cuttings with three or four attached leaves, 80% of
water content, 5C of storage temperature, and about 30 days of

storage period,

Rooting was delayed with increasing storage period, while there
was no difference between storage temperatures, The vegetative
growth of cuttings, such as plant height, fresh weight, etc., was

not affected by storage temperature and period.

There was no relationship among flowering, flower quality,

storage temperature, and period, and the effects were different

_12_



according to cultivars, In ’Subangryuk’, days for flowering
decreased, flowering rate was higher, and flowering period (from
initiation to end of flowering in experimental plots) was shorter
in 2C and longer storage period. In ‘Chungwang’, the effect was
different. In high culture temperature (16C minimum), flowering
was better in 2C of storage temperature, while in low culture
temperature (13C minimum), better in 5C. As the results, the
optimum condition of cold storage might be 2C and 35 days in
’Subangryuk’, 5C and 30 days in 'Chungwang’, and in 'Seolpoong’,

the same as ‘Subangryuk’.

The carbohydrates and insoluble nitrogen increased during former
period of cold storage, and deceased latter, while the content of
amino acid decreased from second week during cold storage. But
there might be no relationship among the variations of those
compounds, degradation of cuttings, growth after cold storage,
and flowering. Plant height and fresh weight increased in the
cuttings produced by upper-land cultivation, while flower weight
and flower diameter increased in the cuttings treated cold
temperature, But there was no significant difference in growth and

flowering,
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C. Optimum methods for reillumination

There was differences in optimum initiation dates of
reillumination among cultivars., Generally, the optimum period was
from 12th to 14th day in 'Subangryuk’, while in ’Seolpoong, 6th
days in cuttings treated at 2C, and 12th day at 5C. But there was
differences among each cutting. In 'Subangryuk’, the effect of
night break was decreased by late-night illumination, generally,
vegetative growth was accerelated. The days for flowering
decreased, flowering period was prolonged, plant height and the
number of internodes increased. By early-night illumination, the
reproductive growth was accelerated. There was no clear tendency

in 'Seolpoong’.

Plant height, number of internode, upper part leaf area,
flowering period, days for flowering, flower weight, and flower
Hiameter increased by reillumination. And the effect was more
clear in A pattern (8-®-4-Q)) and C pattern (12-%)-4-3)). Flower
weight, flower diameter upper part leaf area, and the number of
ray floret increased by A pattern reillumination, while flowering

period was shortened and the number of disc floret decreased by C

pattern reillumination,
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wate] A U Aol AW BAzA 9 2E e

Y + % §EY ko] Hasit)

-o
k1

B

A2 A Ay HEe SEBY 1

1 g 2 gy

O] AP Ao ARt ABED U dF
L PR HIY § 3FFE FAIste] 1996 8Y 31d¥E A
& el &AdollA dAlstact.

R o] 6em, RBAIZE 3nlZ ZA sl 6AINEY A F44
2L F 2008 EZE|aEolo] Alolstalil &E perlite(/M,
2.5mmo|5}) 2} peatmoss(Acadian peatmoss, Canada)& 2:18 Z§l3)
|EE ol&3talch.

FEE w2V MEX(EXS 80%) ELHHk T BXE
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& o] &3lo] 25%2} SoxxlRo T AFsigon S WA FE& o]
£3}0] 1647k ATt 45Epe]s mini-fogger(flow rate; 28 £
/h at 4,0bar, Dan, lsrael)& o]-&3to] 1A13}, 1.5x]%F 217 2b
Zog 1024 Fzloyt BEstgon Aepd Aol 8=V &
sraro Table 13} T}

RRHE S} BRRLS Ao} ¥ 29 BFor z=AWIGR, R F
AL weksly] 918 24 A% Jele abol 15U At
olrh. BARKMY L EHR UHT ot ¥ 28 AHLE i}
stgdom AlgE 80ColA Az, BT F 80x oTEE WS
F2ole B W sucrosee o] o &ty on HWEEE WAl ©
f23loict B U @IS phenol-sul furicy (Whistler, 1962)2%
A skt

ERFEAM L 85% acetonel B F&3Flo] EYYEA(Genesys V,

Milton Roy)E 645nm$} 663nmolx 235t Arnon, 1949).
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Table 1. Effect of light intensity and mist interval on the
changes of soil water content in tray. (%)

sh?gi)ng inr;leizxs*\t/al Days after experiment setting
(hr) 0 1 2 3 4 5 6 7 8 9
0 Control® 100 59.1 34.5 28.8 29.2 29.2 28.6 28.7 28.9 28.6
1.0 100 99.0 98.1 90.7 98.2 99.7 98.1 93.9 98.8 95.2
1.5 100 95.4 90.7 84.9 90.5 97,0 91.5 84.5 94,6 90.5
2.0 100 84.1 76.7 78.0 87.5 89.6 90.1 69.7 7.1 55.8

48.4 34.9 31.1 31.3 30.7 30.7 30.9 30.8
99.5 93.7 100.4 100.6 99.2 94.3 99.8 98.3
95.0 90.8 95.5 99.3 93.8 84.5 957 93.8
86.3 84.5 91.5 §7.2 92.1 79.4 80.5 68.6

25 Control 100 71,
1.0 100 99.
1.5 100 97.
2.0 100 90.

(2 e > IR e RS |

50 Control 100 78.0 61.3 44,4 36.1 34.8 32.8 32.3 32.6 32.4

1.0 100 107.8 109.6 111.1 111.7 111.3 111.3 111.6 112.5 111.8
1.5 100 106.7 107.4 197.4 109.1 109.8 103.5 109.4 110.2 109.7
2.0 100 103.1 102.0 93.9 91.3 92.3 98.5 90.7 90.2 92.4

F-test’

Shading wesr R etk ek S ek ek mgek ok sk

Mi st B sk Rk ok E3:23 AR Rk P33 R B3

interval

*No mist

"Tested without control

2. A3 i
7h #Es ERol Mol nxle %

Table 20l 4 &} Zo] BN} 25 218 stolde Al 55 BF HEH
B 1AZ 2 L5AZ o uf 100% UI3PoITH HF 2 FAG slollA 2
A AR R g AT BE AzlofA 100% @Ity ‘g
W I el = Fagst 25 AR slolA 241 Ao R FRI A

& wgo] 73, 3%0lst 2wl BRI, AYE 50% SlolMe EFT



o] A4E WZ ol oAl FAYS Roorl, BEFTFd #Agle]
100% E2812) = Xohgich

B EEE 2W(Table 2), ‘23 2 Aol 6dzlo] o] AFFHY
3, T 25% AR Stoll A Aol 8Um| 80%0] 4t &2 W8
Rol ‘W 2 ‘Anh Hrh wiE AL Holvh Uddo] AP =
AlEe ZHo| ujgl xlojrt QltH(Davise} Potter, 1987: Eriasson3}
Brunes, 1980 : Wang, 1987). EFA & Aol §E9 £REUF, 25K
& 5 U2 370 d¥E X ZeE AEY FHU Azl Yl o
gt W& 27t e B9 WA (Mudge, 1995) §le 2= Sltt
(Newton3} Jones, 1993),
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Table 2. Effect of light intensity and mist interval on the
rooting speed and rooting percentage of chrysanthemum,

Cultivar Sh?gi)ng intvliesrt;l Days after cuttings
(hr) 6 8 10 12 15
0 1.0 0.0% 36.8% 89.5% 94.7% 100.0%
Subangryuk 1.5 0.0  47.4 89.5 100.0 100.0
2.0 0.0 474 68.4 642 60.0
25 1.0 0.0  52.6 100.0 100.0 100.0
1.5 0.0 47.4 8395 947 100.0
2.0 0.0 5.3 68.4 947 73.3
50 1.0 0.0  42.1 68.4 63.2 86.7
1.5 0.0 15.8 57.9 84.2 86.7
2.0 0.0 0.0 47.4 842 90,0
0 1.0 0.0 8.0 92.0 96.0 100.0
ool poong 1.5 20,0 88,0 100.0 100.0 100.0
20 120 32.0 52.0 48.0 57.5
25 1.0 40 800 96.0 96.0 100.0
15 280 80.0 96.0 100.0 100.0
2.0 200 76.0 92.0 100.0 100.0
50 1.0 160 720 84.0 100.0 100.0
15 240 640 96.0 98.0 100.0
20 12,0  56.0 95.8 100.0 100.0
0 1.0 0.0 7 66.7 100.0 100.0
Soangoe 1.5 0.0 7 71.4 100.0 100.0
2.0 0.0 0 0.0 67 450
25 1.0 0.0 7 333 66.7 100.0
1.5 0.0 60.0 100.0 100.0 100.0
2.0 0.0 20.0 40.0 60.0 55.0
50 1.0 0.0 6.7 750 80.0 75.0
1.5 0.0 46,7 80.0 86.7 80.0
2.0 0.0  46.7 86.7 86.7 867

‘Fogging : 10sec, with mini fogger(Flow rate :

Israel)
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ol e W &= WIEE Hol FBY AoloA LI AFE
25%olste] AFE SlofA 1~1.5417 HALR FRele Zo] Ay A
og ghdry ‘MF 2 vhE FFHr UIo] whEn FAR, 2
T Ae 98 BE AelolA] 1005 U2 AeE Hol FE U £EH
ol g 13 W W 548E 71 FFolzt 4Z=rh

I‘

o e TRPHel Be FE nA= 9%

HY(Table 3)&E 3IFF BF T slolA 1412 o= 25X 2
o] 713 wotem, H¥i#o] ool ulet ZAstych

Table 3. Effect of light intensity and mist interval on the
root number of chrysanthemum cuttings.

Shading  Mist Root Number
interval

(%) (hr) Subangryuk  Seolpoong Ssangpa

0 1.0 52. 4a’ 26.5a 17.9a
1.5 28. 2bc 12, 5bc 12.9bcd
2.0 30. Obc 7.2d 5.9%

95 1.0 35.7b 18. 4b 16. 2ab
1.5 35.4b 19.1b 16, bab
2.0 25. 1be 13. 8bc 5. 3e

50 1.0 19.7c 9. 3d 7.5de
1.5 18. 4c 8. 0d 8. 2de
2.0 17.1 10. 6¢cd 10, 3cd

*Mean separation within columns by Duncan's multiple range
test at 5% level.

_34_



BoatAe oside HFo] Aojdol wiel BxlH3} 25% AF st M=
Astelont, 506 X3 stollAE EFo whet 238 Frlle BXE
Bavl By sloids ER7Zo] wld xjolzt A viEtkteu), 25%
9} 50% X% St xtol7t Fol Al e A, 25% A SlolA 14]
7+ W 15A17F ZHA g BEY Zlo] B sholA 14 HeE F
oy A3} zolst A ¢l& WE RiFsigth 2y 50% ARE StoilA
L oolyet BEAas R 258 2 Aoj Hl wie ARSI
th &, AU 25% olste] IAE sloiae BFFH] Zolfel uwet
27} zrastelon), 50x8] AFE sllAE 238 FIshs A¥E
Bt
HE(Fig. 1), ##&(Table 4), RE(Table 5)& FxHgslollA 1At 2
Aog BEgt Zo| % duslelon, XH&y BFTF| wE A

Aol WAt 242 Aot vikstgnh. e 2L 25% A% 3

ry

g3, o5 F EEAL FagslolA 1A% 2R £7Y AAE
W xlol7h glalth 50% A slefAs BRIl Zojd met F718}

= WAl B Fasiel 9 A9 Y BAeR

olis
-
2
ol W

rd

o] 1A7F @ 1,542 BtAo g ERa Zlof n3] 2uje] Estgich
o o] A9, EapgslolARth 255 2F SlellA ©E ¥}
T} dE e 25w X slolA, AT & 50% XF SlofAx FAZste]
A A Ao BRY 3t 22 @EY AAE Lot

2 AYEAN EREZZ] F& Zlo] RIFSIA™ A=

Zab-Zuo] 57| wjEeln AHREsold EFAA] F2 A
B

32

J;Z
)
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X134 sl A ou3t BREAAOEE 25%0|4ke] s ZZlo ]

st Rzl I3 slolo] F& Zolet AHTh
2R A% FFOU G weh e Aol UgAT, T
sl 1412 BALZ BRsHe Aol g Gusigen, 48] &
oVlol me} Zashs Ayelgonh, TR 2% AU 2 Aol
Rtk el dolPol whel RAWI} 25 AR ABT SolA

= AL, 50 A EXE slolAe Flste FBoldrh

e

600

500

400

300

Total Root Length(mm)

200

100

0%Y 25 50 0 25 50

Subangryuk Seolpoong Ssangpa

Fig. 1. Effect of light intensity and mist interval on
the total root length of chrysanthemum cuttings,
? Mist interval
¥ Shading percentag
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Table 4. Effect of light intensity and mist interval on the
root diameter of chrysanthemum cuttings,

Shading inﬁgﬁﬂgl Root Diameter(mm)

(%) (hr) Subangryuk Seolpoong Ssangpa

0 1.0 0. 41bc* 0.57a 0.47a
1.5 0.29d 0. 45bc 0. 40bc
2.0 0.25d 0.25e 0. 26de

25 1.0 0.49a 0. 50ab 0. 41bc
1.5 0.50a 0. 54ab 0. 36c
2.0 0.34c 0.56a 0.29d

50 1.0 0. 34c 0.38d 0. 35¢
1.5 0.31c 0. 36d 0. 46ab
2.0 0.28d 0. 44bc 0. 46ab

“Mean separation within columns by Duncan's multiple
range test at 5% level.

Table 5. Effect of light intensity and mist interval on the
root weight of chrysanthemum cuttings.

Shading inﬁgijél Root Weight (mg)
(%) (hr) Subangryuk Seolpoong Ssangpa
0 1.0 99, 9a° 73.7a 53. 6a
1.5 65.0b 54, 0c 31.3b
2.0 56, 7c 12. 3e 8.3d
25 1.0 83.2ab 70. 6ab 45, 8a
1.5 76. 6ab 78. 3a 30.0b
2.0 46, Ocd 51.0c 11.9d
50 1.0 25. 6e 17.1e 10, 5d
1.5 27.0e 14. 4e 12.4d
2.0 14.0e 20. 2e 25.0c

"Mean separation within columns by Duncan's multiple range
test at 5% level.
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oM 127 Ao ERY ol ¥ WAt ‘4ud 3 HAF L 99
% Aelol F24e Aol gaou, 4w e 39 25w M sl
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BR(Fig. 2), ¥i#&(Table 7), A£ME(Table 8) 52 7= Fx143}
5 &t Ao] 4R ok3slel o), 25% 2} oAl
1A 7 A o8 BERE A oAz xlo|7} ¢lglvt. Ll AAHA

B2 Zojdel wha} Zashal

ot
flo
N
S
ol
o
L,
Hr
o3
o,
ata)
=2
k<
25
l-ﬁ

Table 6, Effect of light intensity and mist interval on the
Leaf number of chrysanthemum cuttings.

sh?ggng ingéisal Increase of Leaf number
(hr} Subanryuk Seolpoong Ssangpa
0 1.0 2.57 2.29 2.05
1.5 2.00 2.00 2.15
2.0 1,64 1.36 1.25
F-test ok ok Aok
25 1.0 3.07 2.27 2.35
1.5 2.93 1.87 2.00
2.0 2.27 1.27 1.25
F-test ok % ek
50 1.0 2.00 1,60 1.70
1.5 1.73 1.86 0.95
2.0 1.25 1.08 0.93
F-test * ® ok
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Increase of Stem Length(cm)

0%Y 25 50 0 25 50 0 25 50

Subangryuk Seolpoong Ssangpa

Fig. 2. Effect of light intensity and mist interval on the
increase of stem length of chrysanthemum cuttings.
* Mist interval
¥ Shading percentage

Table 7. Effect of light intensity and mist interval on the
stem diameter of chrysanthemum cuttings.

Shading Mist Increase of Stem Diameter(cm)
interval
(%) (hr) Subangryuk  Seolpoong Ssangpa
0 1.0 0.11a° 0. 54a ~0.12a
1.5 0. 08ab 0.23bc 0.05b
2.0 0.04c 0.09d -0. 05¢
25 1.0 0.11a 0.43ab 0.13a
1.5 0.12a 0. 26bc 0.10a
2.0 0.07ab 0.19cd -0, 04c
50 1.0 0.08ab 0. 30b 0.13a
1.5 0.06b 0. 23bc 0.10a
2.0 0.04c 0.14cd 0.09a

*Mean separation within columns by Duncan's multiple range
test at 5% level,
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Table 8. Effect of light intensity and mist interval on the
fresh weight of chrysanthemum cuttings.

Sﬁig;ng inﬁgﬁvgl Increase of Fresh Weight(g)

(hr) Subangryuk  Seolpoong Ssangpa

0 1.0 0. 42a" 0.54a 0. 40a
1.5 0. 32ab 0.23b 0.19bc
2.0 0.18bc 0.09d 0.02e

25 1.0 0.3%a 0.43ab 0.31ab
1.5 0. 32ab 0.26b 0.19c
2.0 0. 18bc 0.19bc 0.10cd

50 1.0 0. 27abc 0.30b 0.19bc
1.5 0. 19bc 0.23b 0.17bc
2.0 0.13c 0.14c 0,11cd

*Mean separation within columns by Duncan's multiple range
test at 5% level,

E5ol ulel ‘e FAY sl Hrh 25% X% 3felld A4t
o Wolx|:= AL K3, HZ(Table 7)3 WA|Z(Table 8)& 1417}
HHos R F¢ RE xR sl ReH o]t glo] Aot
Ao i H-g w7t el F5ol wis) W& Aoz wich 4wy Y
ZRAL Bzt 25% x4 3lolA] 2A7t AR BREQ Flo] ibo}
Al Beh Zhasigl s ¥ ohdel A4 - sHE iR FAEo] FARYIL
2% A1 slojl A 222 Hog BRG AL & Fog Zasigd A
o8 No} gyl &= Az st A Eo ohdrt AzkE Q).
B e 2 HIP O] A AR el v ARF o ulE
A, AP = FF T 1A @ 152 Zhof] uls] 24] ol A]
FAT 24E RYE ¥ ohzl Ao} del 50x A sl EF
TZo] ZAojA4F Zaste], AT A& o Hj3] Az 24

A A EE ZAro] gl Orton(1979) % n|AESE Zo] 3}A] b2 Z



of ulaj 247 A AL BAY 2L o Ak sialch
AHE WAoA] 2 Q8 BAOTAM HELE, (Eriassonz}
Brunes, 1980) 8} o] AL dlofA o] koA 24, Ao i
Eo olxnk HZ(Davis®} Potter, 1987), AZITrAA(VWang,
1987), 2FE(Davis®} Potter, 1981) 5 W2 HEEL AL FlojA
g, 24, 2%, AEF 5ol Frkle Ae® oA gk
23te) Ao} Ao At o xpgpE]stal 9lom, F3| Aol 27|
ole YA Aol S2E YAstiol s Aoz
Aol Az w &t U2g 15 24, 2§ AHEY Aol
U 4, 2 5 28} AR 30 AL TSl 1A 2
Aoz BBt o] 713 dusigrt. W AEEC] AT stolA
o] AL R aHEstlM AU BedbEe] o] FUIEH
(Davis®} Potter, 1987; Veierko%, 1982) EFy31EQ] afo] &2 A
o] Wo] HHIY wEeR e olrHDavise} Potter, 1981
Eriasson, 1978: Reuveni®} Adato, 1974; Stoltz®} Hess, 1966).
Stoltz(1967)+ 3ol o] HEE FFo] 23A] 2 FF vl
3 AU erakEe] aro] &THL 31%10M, Hunges(1981)= =3 A&
oM BEUERSOR ¥ Aelshd 2% AR Adgont AEst
A%k By uh ik A 25% StollAf 147 W 15412 244

3t AT FxpaslolA A7 HHeRE RS

olo} e AMER n|Fo] B uwj 5 Ao} Al Ueolut R 4
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& AT 2AJA FLHTi Yk B 505 AF lelAs AE
AARE FFESIE Z97t R 25% AFolut F3] FAgstolM=
stol z7)6] AsHAl FEWME Hol 2ol Eys ¥ Zolet Azsigle
U, Az BAgsield o $43gd 2o Hol Fx 2] £
2Rt 0388 o XRMY BERo] ohdst Bz

whehd Z3}e] Ao} 2], f2E WAF $lste] AFHe] Stojob P}
L ke A FAx Yria A"k v FARsleld HE
1zE oo, 50% A sz 24T A& AF EFhe

Tl AE R T ul, Hoh SESERBFEOE AW T o

Y,
L
o2

YEEo whe ER MaEe W3E BW(Fig 3) 25% B 50% WX
Sl N FF 6UAI7IA SEe] AEHHoR FHadte HAS B
o 50% EHstolME aZo] oS ok U MEXS ZBF
ol 3 2UMAE FAY FAE BAAT IFRE FII5H]
A ztsto] 8UR #Xlof o] & ThE TiA] Zastalth.

BN A-S HF Aol BiAEe] WHBEHIARTE F43|
Zaslge A2 FHEREY AEY KFEHK AT £7 2B
A2 st FYA FLo] AL e LRI W] wEe]
2 AzZE FMe el EHY Fols FET Kkfiol 3
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Sugar(mg/g.dw)

Bidol HAHORA HEEHE] SV ALog Bk FUishd
R BEEEC] B ¥ 8-10d7 ITHIH AR AR ¥ 7Y
He| Zrasts @S RAded ol FE Az TUEY F¢
(Smalley and Armitas, 1991) ¥R Rk{b#pe] &&o] B F
£9the A Fo® u|Fo] Rop BR F Fert A wE
A R ART Qste ZaEE ZoF Bl

80
—&— 0% shading
—a@— 25%
—w— 50%
60
40 r
20 | | ! L ! | 1 L
0 2 4 6 8 10 12 14

Days after cutting

Fig. 3. Effect of light intensity on the changes of sugar
content in the leaves of 'Subangryuk’ during
propagation,
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Sucrose (mg/g.dw)

Starch(mg/g.dw)

60

~—@&— 0% shading
—@— 25%
—w— 50%
40
20
0 1 ! { | 1 1 | 1
0 2 4 6 8 10 12 14
Days after cuttings
Fig. 4. Effect of light intensity on the changes of sucrose
content in the leaves of ’'Subangryuk’ during
propagation,
60
—@— 0% shading
—— 25%
—w— 50%
40 —
20
0 ! ! | n | | 1 !
0 2 4 6 8 10 12 14

Days after cutting

Fig. 5. Effect of light intensity on the changes of starch
in the leaves of ’'Subangryuk’ during propagation,

sucrose?] HaPHIlE(Fig. 4) W3l vl @RS Ro KEXY
ol ohE Azlol wls] #HF x7|E ALstas AT F Uil
&8o] Eokr). $F| #EH(Davis and Potter, 1981)o]A 5% A

- 44 -



Sugar (mg/g.dw)

%

Aol Rgxol vls|

B7t gzsiod A2

sucrose?] ¥ako] Yok H iy Ado] 50%L}
a2 ANA EEEA wsl MEDGHAY BiREK I FRR
XS] WA RKLpe] S8l 9 &
97] wiEes AzpEojct

EA BmeES(Fig. 5) #@F T 247 Z4sigey
8-10U7tx] #Rigt 71 HAS Ryom 2 o]Fols W3yl Ao
Bre] SRS fldo] ohE MRt} & A¥E Bich

60
—@— 0% shading
—— 25%
—w— 50%
40 +
20
o L—L [ 1 - ] 1 ] ]
0 2 4 6 8 10 12 14

Days after cutting

Fig. 6. Effect of light intensity on the changes of sugar
content in the stem of ’Subangryuk’ during

propagation,

ax

71V EaRE2(Fig. 6) MEXTR] tIE Azl v[sle] &

ROZ Uehtt 3t U \mAE Eovh 2y I A&ATE

dol it tha K2

2 2 10-12¢4 37 dojite=r ol
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2]2] AFo) AZEHEAN Qo TRHA AU Fo] AL2RE &7
2 o]53}7] wito] ohd 7t 4zt

2712 sucroseWHE HW(Fig. 7) Hotxrloe F43] 248}
izt T E718te FUE Byded ol Aot 7o &7
aEo] oW sucroseZt WA O] LE I L o]F QJezRE] W
Boll 23] &) F718 Aol ohdryt Azpdrl

40
—&— 0% shading
—— 25%
—v— 50%
)
©
o
F=)
£ 20F
(O]
12
(o]
3]
3
72}
0 1 1 I 1 ! ! t 1

0 2 4 6 8 10 12 14
Days after cuttings

Fig. 7. Effect of light intensity on the changes of sucrose
content in the stem of ’‘Subangryuk’ during
propagation,
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0 2 4 6 8 10 12 14 16

Days after cutting

Fig., 8. Effect of light intensity on the changes of starch
content in the stem of 'Subangryuk’ during propagation

E71U BM-aE2(Fig. 8) Aot Z7lole AstAoL 2od#)%-
B 4474 FA3] FUIHAAL oA o] AlAE e 6U7HA F
&3] Zasigcyl 1 2 i FUbske fAE Rk ol
Zo] bt &Il HE] o] AT AL HA 278 AFo]
o] Wit diuxded JoR AFE W £EFHI I F
whto] Yol whel Yo BRE o] FI|E ol3te] UL
|57 wlfeg FEHt HF A4Sl M=(Davis, 1987), 3L
Z20] AYRof uls] L&l & rIEY ko] w3
W xggol wolAd U E718 AEF
= EA oot B Ay visd AL Hria st
of wiebd At £71u] B 2 B ol AP FEE Kol
okakci(Fig. 9, 10, 11, 12).
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Fig. 9. Effect of mist interval on the changes of sugar
in the leaves of ’Subangryuk‘ during propagation,
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Fig, 10, Effect of mist interval on the changes of sugar

content in the leaves of ‘Subangryuk’ during
propagation.
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Days after cutting
Fig. 11. Effeat of mist interval on the changes of starch

content in the stem of 'Subangryuk’ during
propagation.
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Fig. 12. Effect of mist interval on the changes of starch
content in the stem of ’"Subangryuk’ during
propagation.
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PE4 a,be] F&(Table 9)BF AH&o] S+E gasigion
Tabgat 25% Al olls & xjol7t glalout 50x Al 2
A AL,

ERz7o] meME 74o] ZojA4s Zasigeh ey 1
Aol 24 gkor FEo) Jol ulshd obF ulmjsiairt.
Table 9. Effect of light intensity and mist interval on the

chlorophyll content of chrysanthemum,
Shad . Mist Chlorophyll Content(mg/g. fw)
Cultival -ing {225?
(%) (hr) Chl. a Chl. b Total
Subangryuk 0. 5% 0.25f 0.84f
0 1.0 1.81b 0.75a 2.56a
1.5 1.87a 0.71ab 2.59%a
2.0 1.74c 0, 67bc 2.41b
25 1.0 1. 76bc 0. 66bcd 2.42b
1.5 1.81b 0. 64cd 2.45b
2.0 1.67d 0. 60d 2.27c
50 1.0 1.0le 0.33e 1.34d
1.5 0.71f 0. 22f 0.93e
2.0 0, 69f 0.22f 0.91ef

F-test
Shading sk ke sk
b{‘;i;r‘va 1 SRk woKsk Mok
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3. A3 [

o 3FA FF BF FAEllA 1YW 1,542 Ao BRI A
o] 100% Wstolon WUEEHEE W]
© 2, T, &% % 2% e BAF 5 25 AR
AGL Fxgat 26% ApFTole F Aolrt flglent 50 2}
stoll M= "A8] ZHAsiqlct
o FAFE 25% At M Aol BETE, 50 x5gstol

N ZolW4% et A4re] Ago] sl
A7 FoUe] BT Aol 19 FE 3PE 2F I
U o2se W o50x APPE 29FARE ¥
FAS7 Agsigon BARTAN AF B YV A5}
o},

. QT ae) WS Fx@I 25x AL Ajol7} AL 50%
Aol 2 Zrastelch

A£BY FH 2 2% AYSel N TGt 2ol 7} qlale.

A 3 HAAlol REL} tray cell size?] 71
L & 9wy

REBE7FEY ABK BRA vdst-e2o RFE HE § X
gL 8y o AdF, PREI I 3RES fElstl
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th HRS & KB [l dlstalen 19979 6% 30U
23 HEE o] TenZ FHYSA 6AT FL WAKAY F FEF
stadch. AE7T 9 HRa4S REXLE oo KHFEHE
Z 7ol gt mini-fogger(Flow rate 28 £ /h at 4.0 bar, Dan, Israel)
B 1A ¢ 1024 mBIHET AR YIIEE o83l 164]
e g 2431l Edol 288F, 200F L 162F(ZHZHoxl=]
AMEL) & olgstgd o B HAHS REAE 2ujo} 4niE Folch
FHEALE AR, AEAA(SS2A T2 34,

1+ +1perlite(F}ef2el, 42!, 2 5mmo]3d}), 1peatmoss(Acadian

bund

peatmoss, Canada)+3perlite B& LS AH&3IaT)
WFALL Beld F BiRo] ¥ v]AL: Aow ol IR
3} ffnE(Table 10)& RAlsllom 315td(Table 11, 12) &
BywaR, Bol2ERESN, pH M4, 1, Ze], #4 9 nfads
s 2ASHYCH. FRYEERE, Bol2EBBREHN U pHY S
BHRAREYE A3t (BHiRAEE, 1991) M A Snicro
-Kjeldahl®] &8 ¥ 3]% 3 Indophenol-bluelj o8 ZA3}l0
o Q8] U2 EelRwiPyoeR, e, Ie % vkadves ¥R
& IN ammonium acetate® &3t T AATYAYTAZT 25}
o

BERS BF 74 FHE 24 BF oz AR #EF 159 ¥
R, X XE T LR 483 BRE, RBE B HE T
T WSS Ao #E, BE, B 5 SHoe dv
B A( AT Scan, England)& o]-&3lglct. & ¥ HEWRBE 7
159 F HmWI |REY] P& 2d=E £ A Lol&E 112 =
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A2 Ao® FEste] Bl EHET ¥ RS WEsta 7Y

ARE dFd Ao w HRe HERYE, RAEE 53 248l

c}.

Table 10. Physical characteristics of rooting media.

Physical Rooting media®
characeristics S - CopL TIPL
Porosity 25.22 83.11 54.19 74.91
Saturation

percentage 26.35 477,53 72.83 351.65

*S:Sand, P¥: Plantworld(Nongwoo), C+PL:1Clay+1Perlite(V/V)
PT+PL : 1Peatmoss+3Perlite(V/V)

Table 11. Chemical characteristics of rooting media.

Chemical Rooting media”
characteristics S PV C+PL PT+PL
oM
2.37 - 5.55 31.72
(g/Kg)
CEC 11.7040.81°  21.100.05 8.12+0.81 13,82+0, 54
(me/100g)
(1??0) 8.54+0.14 5.70+0.03 5.65+0.09 4.76=%0.10

*see table 10.
“Standard deviation

_53...



Table 12. Mineral content of rooting media.

Rooting media®

Mineral S P C+PL PT+PL

(hayksy 15.865+0.68" 76.601%1.67  21.901:£0.370 266020, 785
(‘fn"g'jﬁfﬁg') 19.235%0.88 692.700+0.87  14.609%1.172 13.880::0,200
(ngrkg) O0-233T0.01  0.755£0.003  0.210+0.009  0.234:0.022
(ng/Ke) 0.005£0.00  112.7404.4469  0.0720.001  0.0370,007
(ng/kg) O-197F0.01  0.073£0.002  0.044+0.001  0.346%0.006
(mg'/ig) 1.400+0,08  6.512+0,332  0.161+0.008  0.3730.008
Fe*

+ + + +
(8/Kg) 0,425%0.01 0.714%0,014 1.264£0.031  0.119%0,005

*see table 10
YStandard deviation
*Active form

2. Azt A %
7}, tray cell sizeZ} o) njx]& o3
D) T 9 was

Ego] Ae] F7]o] wiek(Table 13) tid el ‘=wted 'z} ‘AP
& Ao] 1627 0llX, £¥HA ‘Aot & Aol 22 288FolMq =
718 WEEo] &2 FFE Boch

a2t Abot F ATt FIHel whet 2 Aol gleizlen o}
1597 ‘S 2 Udol tia EFFPet Unz] EFES A9
A7)l BAQl ALl 100%o] ©stct.
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Table 13. Effect of tray cell size on rooting speed of

chrysanthmum cuttings.

Culti No. of Days after cuttings
ultivar cell/tray 7 g9 11 13 15
Subangryuk 288 109 47% 82% 93% 99%
200 8 46 85 98 100
162 11 65 91 100 100
Seolpoong 288 10% 47% 82% 93% 99%
200 8 46 85 98 100
162 11 65 91 100 100
Ssangpa 288 10% 47% 82% 93% 99%
200 8 46 85 98 100
162 11 65 91 100 100
2) Bo ¥4
Aol whaloll wis] 15d7ke] Aol 77t F A AR A, K, A
Az 5 AR AALE HH(Table 14) Ao Avlo] wE FHI
Aol HolAl ogiAlmt  viyael 4w M e Fee
288 2 200-Zo] Bl3] 162Fo)A v FIsIgdor) AP A

L 2008004 o Estach
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Table 14, Effect of tray cell size on the shoot growth of
chrysanthemum at 15days after cuttings,

Number of cell/tray

288 200 162 F-test

(cm) 1.14  1.17 1.48 %
(mm) 0.03 0.12 0.05 ns
Weight (g) 0.20 0.24  0.43  kx
(
(
(

Cultivar Increase of

Length
Subangryuk eng e

Diameter

Length cm) 1.72 1.84 2.23 0
Seolpoong

Diameter (mm) 0.02 0.11 0.26 ok

Weight g) 0.31 0.29 0.43 ns

Length  (cm) 2.26 237 2.14 ek
Ssangpa )

-0.08 -0.05 -0.02 ns
Weight (g) 0.24 0.28 0.21 ns

Diameter (mm

At 2, &4, 2% 4 IF 5x(Table 15) A5 A
oot o] tfBEY FHEY L 162FolN Y dTstglon
‘AF e BY 162F3 20037 F xpolz} glom A¥EPel
Wyl = 200Z0]4 713 ISt Yoshida(1992)% Z3he] A
PR Aloto] A AIRIN, AR, AF, 2, T F A3t
Fo] Afo] Mol Z4F FIIriL AL I 9 BEFE
(Dufautt, 2} Waters, 1985), m|g]Z=(Geneve £} Buxton, 1995),
EnlE (WestonZ} Zandstra, 1986) 52 SR E alo] S48 x|
g3 Aol ¢Zstglcta Rax s et
2l 2 AEY Ay FAYRZA stoA Aol & B U&=
 oEgd ey 2 dIF ol Aol E Zo] wiE Aol
o}, AYHA Huk o e Ao] 22 Fo| ¢ wWgtow ol F
A3 3] AR AElE glo] & FF5E o] & o], o] 22

lo
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Table 15. Effect of tray cell size on the root growth of
chrysanthemum at 15days after cuttings,

Number of cell/tray

288 200 162 F-test
Length {(ecm) 37.73 27.21 42.67 %

Subangryuk Number (e/a) 35.18 35.18 42.96 sk
Diameter (mm) 0.61 0.59 0.57 ®
Weight (g) 0.08 0.08 0.11 ns
Length  (cm) 42.48 61.45 62.63 %

Seolpoong Number {(e/a) 20.79  26.41 23.46 *
Diameter {(mm) 0.66 0.67 0.69 ns
Weight (g) 0.13 0.21 0.25 23k
Length  (cm) 41.57 44,20 35.68 ns

Ssangpa Number (e/a) 19.88 23.17 21.54 ns
Diameter (mm) 0.75 0.76 0.72 ns
Weight (g) 0.16 0.16 0.14 ns

Cultivar Increase of

e} Atob 160 Fo] W ol Aol7t glglen x]4d-sHE-e
Agatolm A2 Agtong JAZAE AW FH YR G B
ste] Aol 7w 288FollA 1628 Atolole o= Zon} R &
Ao Jzpdrt,

HFY FF £ F5S Y 712 Edo] Ao A7)
utet ¢le] 3 wWae] Aolrt i 27 A FyAdol 2t EH

A} B3 BAR ZASIHE SRSl Xol7} g Bolm
= ATHeE W] FUL nA o Y] wEolgch
TG £3E Helt HolA ggith th £¥gY g o 2

¢ AY F Aol 45 Sz AsiAls Zlo] THEUL Abotx

71 9dxfe] W&ol B Y FFE3 el 28830l 1 &k
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th oot e AT AZE AW AAxE Bshal ekt et
o AZHNE BAst] £¥Y BFES A9 T77} L Edolo)
Atoh 3 Zo] $& Ao Az,

Ll Aot 8E7F U njAe %

1) BRG = UL g

Aol 8E9 2ol whE W AelE E9(Table 16) A EAlA
Me Abol 9d Al 100%7t W23t 7 wgkon thgol
lpeatmoss+3perlite EYEOIQIL nIAE THe3} 1F E+lperlite
SURNM FHY Koot olEgt W Aejel abol SE2 Ealy
(Table 10)3}28] #AE RH FFEC] &L £EA UZo] wiE
< & 4 3d3lch

=2 AotollA R Feldo] I B F-o njxe ko
thi3te] Yoshida(1992 b)= 4, 714 & FF&o] o] Hois}
m F FFE 45013 7% 65%YU wf el ZEFo] Eolria s}
Q3L Paul(1976) 7|%e] nlgo| A AHHe] Bgox A3 njx
o] 71’3& 10~15%0] 4 y&o] 7t Fslgivta stgirt.
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Table 16. Effect of rooting media on rooting speed of chrysanthemum
"Subangryuk * cuttings.

Rooting” Days after cutting
media 7 9 11 13 15
S 8% 42% 77% 93% 99%
PW 33 100 100 100 100
C+PL 4 43 88 97 100
PT+PL 18 81 97 100 100

” see Table 10,

ofo
il
2
g

flu
2
o
O{N
oZi
oY
o
o
¢l

(Table 17) ‘W&’ o] B¢
B, BA, BF T RAAEY AWK dZo] wytd A EM Alo)A
717 gl ofZsidler Hul e Aee AEAAL 13E4
perlitec A F71&fo] walth AL 2% EF §Eo ujet 2
Aol 7b Qlglem 53] 1peatmoss+3perlitedidi= 23]8 ZAslod
2 Aolg RAch BAEFE Y A AEAANA 71
oF & 31915l 1peatmoss+3perlited} 13 E+1 perlite’} B]==3d}al.om
nfALE 7} Zba Baksiei ot ‘Aul o] A9 1peatmoss+3perlite
7t A B U] 3§ENAME Bleste] duH FuuS

wolx] gkgkel,
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Table 17. Effect of rooting media on the shoot growth of
chrysanthemum at 15days after cuttings.

Rooting media®

Cultivar Increase of 3 - CaPL PToPL Fotest

cm) 1.22 1.42 1.32 1.25 ns
Subangryuk Diameter(mm) 0,03 0.08 0.02 -0,08 %*
Weight (g) 0.27 0.33 0.29 0.31 *x

Length

(
(
(
Length (cm) 2.83 2.90 2.8 2.29 sk
Ssangpa Diameter{mm) 0.01 0.05 0,07 -0.06 ok

Weight (&) 0.38 0.37 0.36 0.21 x%

? gee Table 10,

238 4L Hi(Table 18) ‘$wd e H¢ 23
TEL §EL FHA Aovt gldlem T AT S
o] E#3IAY nfrlE2} lpeatmoss+3perlitecr] @3] ofz 9ot
o} Aup o AL T5E AEAACAM JH Wi nofalEolA
718 Hochk 2732 upAlE wHE3 lpeatmoss+3perlitedlAl 3l
o ZFE ‘YUY oM Zo] [ Aolrt AMHA] ¢k

i)
rd
ox

23
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Table 18, Effect of rooting media on the root growth of chrysanthemum
at 15days after cuttings.

Rooting media”
S PW C+PL PT+PL F-test
Length {(cm) 32.72 35,73 33.26 36.82 ns
Number (e/a) 40.10 37.81 35.80 43.35 %*
Diameter (mm) 0.62 0,60 0.56 0,58 ns
Weight (g) 0.09 0.09 0.07 0.08 ns
Length  (cm) 29.84 50.19 37.04 45.11 %
Number (es/a) 16.61 21.56 24.11 23.83 %
Diameter (mm) 0.84 0.69 0.68 0.76 dok
Weight (g) 0.13 0.16 0.15 0.17 ns

? see Table 10

Cultivar Increase of

Subangryuk

Ssangpa

o]zt ol &EL 2o ukE 2FF AS ubgo] FUMNA
fotrh. 53] A3ty BSE& R ‘e Ae I foe
X0 wE AolZ} glaleud, I e Fee 2R, 24, 2F
SolA fe3 el Aol 7t A= Sict,

oje} o] FHT FFE Holx] WUskd A2 2 AHY A
AR T DA Aot 15d2] 2 717 o AFIFel7] W
olgf gztdrt. vl & A Ate §EIL 2K Aol o

s ZUS LHsin SEol oy WS FFol WE ol
81 4 9l&g AAste Aolet AzHch

) 34 o WA B 2] A%

/NPE(1994) 5. peat+perlite EHUEL} FTFo] & Rof Ao}zl B
A F 2E FEvte]l AZRNA M Ho] koA E
}.

AR Eofo] Aopste o] Fria sigicth
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oiAlE, A EMA, 13 E+lperliteso] Aol & A2 chAE A

F 4~547FE RE Kol oot A Hshes Zoz 3w
gleh. 2}l lpeat+3perlited] Aoldt A& FAlF 7~8UR 7K
27t &Eo] o] koljxj= AoR RYrh FA F A{A
HE R e 4B 2EF s A udReE 23
(Table 19)3} Y4(Table 20) BF FA3] F7IstALt Aot &&
H oalole Holx] ofgtth Alote] AR LEE W AEiel R
F4 4 A Fo I S nAE ¥ 5& Al 1l
o] ZA7slejol & Ao|rt,

Table 19. Effect of rooting media on the shoot growth after

transplanting.
Culti Rooting Days after transplantation
UIHIVAT pedia’ 7 14 21 28 35
0.20 cm 0.90 2.40 7.03 9.07
Subangryuk
PW 0.13 0.70 1,63 3.83 5.77
C+PL 0.07 0.77 2,17 5,13 7.70
PT+PL 0.17 1.1 2.47 473 7.00
F-test ns ns ns * ns
S 0.00 0.80 3.03 9.10 11,57
Ssangpa
PW 0.06 1.17 2,80 8.07 10.97
C+PL 0.00 1.57 4,63 10.73 14.03
PT+PL 0.00 0.97 3.73 9.40 10.77
F-test ns ns ns ns ns

? see Table 10
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Table 20, Effect of rooting media on the increase of leaf
number after transplanting,

Cultivar Roo.t ing® Days after transplantation
media 7 14 21 - 28 35
S 0.00 2.33 7.33 10.67 14.33
Subangryuk  py 0.00 2.33 6.67 833 11.00
C+PL 0.25 2.50  6.00 10.00 12.50
PI+PL  0.00 567 9.33 11.66 13.66
F-test ns % % ns ns
S 0.00 0.67 567  9.33 12.00
Ssangpa 0.00 2.33  6.33 11.00 13.67
C+PL 0.00 3.00 8.67 12.67 15.33

PT+PL 0.00 3.00 8.00 13.33 14.67

F-test ns ns ns ns ns

* gee Table 10

nstoleng AgAel HolAE o= Zlolut & ¥7t fl&

o2 Aztxlelct,

o 5 dolgolle Apol7t gl WIEEE HEAANA

7H wgket.
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o AL KL AMEMANA 7t JFBIHUI 1peatmoss+3
perlite EIBEoA &7]¢ vzt 53] Esidort #3st
Ho] L2 AMEMAL 1peatmoss+3perlite EFEOA kT
Sl mpAtETE 71 Eestalch

o AAFO] HxaL2 |peatmoss+Iperlited]A] ZIA Lo}

o) AL EZ Hol7} dadrh

A 42 e 3R 4F 3%

1 A2 2wy

280149t B AMEE TAlSITh At Zol T B3 B3
4t 2uj9} 4n) Shglom 200% trayo] AlolstRa SEL 1

peat + 3 perlite?] ZYEEE AHEsigict F2AM +E3e &

o] 4tol & 2™ol e} HUZ whH e g g},

2. A3 % 2%
7 RAG47} 2ol AE 4%

Aol #3247t w2ol XL G BE(Table 21) ‘4
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g’ oA Abol 7d#) 2ofQl 2o UIEo] 1xAdl vl 4uid A
< 195U 2ot Aot HEA7IAE 4] R UTgo] HA
3] wolch Hup & ‘FHH Eo U2o] kol 74 A= WS
S1A] QAR 115 712] 4nfd 2] 2ol wdTh Ao} 15¢
Fol UTELS Br~100%2 F-2gdpio] zto]7h QAR U2

FE BEF PG 4 o] 2ujd Rof nish wgiel.

i1
fr

Table 21. Effect of leaf number on rooting speed of chrysanthemum

cuttings.
Cultival N%?ber of Days after cuttings
eaves 7 9 0 13 =
1% 30% 75% 94% 99%
Subbangryuk
19 75 97 100 100

2 0 4 56 87 98

Ssangpa

U FAA4T Bel Bl mAE §%

Aot & Ao BSAdelE BW(Table 22) 232 35%F BF
2ufoll Al Rt 4njolA] wigkeh £719] Wtl(RE) JelE B9 ‘5
WY I dF T oUled EFFES TS 2o Ry 4ufolA

st ot ANFL ‘YUY 3} o] FHGpo] Aot §iA



< B ohel Abol WXL} ZHasiglonm PAFS 2ufoM B
I 4ujdd Zo] AA F7tstalct

nl

Table 22, Effect of leaf number on the shoot growth of
chrysanthemum at 15days after cuttings,

. Leaf Height Diameter Fresh
Cultival Number (cm) {mm) Weight(g)

2 1.16 -0.01 0.27

Subangryuk 4 2.23 0.07 0.30
sk st ns

2 1.68 0.07 0.31

Seolpoong 4 2.23 0.19 0.37
% sk Kok

2 1.82 -0.05 0.16

Ssangpa 4 2.95 -0.05 0.32
n ns 3

F-test

cutting bed:200cell tray, Rooting media:lpeat+3perlite

uio]l ®Is] 4ujQl Ro] vha Sshix|wt
th 2 £¥gd Bab e Seu I3E HIRste A
AL BA-o| FAi4 2ujdd A B 4ufl Zo] HAlF] f43HT).
o] "ozt £ FFo)7] wige] AEol glojd o
3 Fag o] H dutoz A g U X
St= Aeg oA 9lch(Reuveni 2} Raviv, 1980). tiaigdql

flo

N
rlo

=
-3
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e 7k 9E o] sl ARQY ATFOlN B o] wE
AZA7L AR AL B AYolHE 2008 trayo] Ao} $7] wiEo]

Afoptzo] Fal whetd PP ES ME FAA HEZ 2uje} 4n)

Table 23, Effect of leaf number on the root growth of
chrysanthemum at 15days after cuttings,

Cultival Nhiﬁér Number Length Diameter Weight
2 38.55 36.50 0.54 0.08
Subangryuk 4 38.46 36.62 0.64 0.09
ns’ ns %* ns
2 23.39 49,98 0.62 0.17
Seolpoong 4 23.72 61.07 0.72 0.22
ns ns * ®
2 18.82 29. 81 0.70 0.10
Ssangpa 4 24,22 51,28 7.78 0.21
) P34 ¥ Wk
“F-test

cutting bed: 200 cell tray, Rooting media:lpeat+3perlite

A 4% @riol @ Aolzk flgld W st wel Aol

o) T2 Qg0 WE S Ae] Xol7h A ol sl T3 B

Axgatol Apolzt 9lgir] wiie] ohd st AZHrt.

3. Aztao}
o RG] wE UIEode A7t gllent wEsEE 2n)
B} 4ujoll A kghct,

o Aop|Zt T4 2%, AAF T ALF S 3FF BT 2
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o) B} 4ufola] g stoiTt.

U 2% T Az 4SS d¥dd eHY dAe
Aol 7h glolont £8P ‘&2 2n) Ko 4ujal o] A
sHAl FZ 3ot

A 58 e ANE AV §E 29
74

1 AE 98y

2 i Ay EAolA afuf Fe|E U] w2 e I U
o] whE HE 2EFE FASKATE A Aol Tem FE A
3ufE 3t 1999 64 28 Ato} dfe Alol 18d=el 1999 74
160l 2070 23 zAbsiglon slo}l el 28oM e} Zols)
olct.
|E 22 TKS-2(¢F e ztal) U paraso(i<E) &3
Ipeatmoss(Acadian peatmoss, Canada)+3perlite(¥}2}2121, 2. 5mn
ol3}), 13E+3perlite, 1TKS-2+lparaso, lpeatmoss+3perlite+2paraso &
67t2] & sl
TEY AR EE BE tray cellZHE 2l AH A Boley S uf
| B8 FA21A] 42 A 5, 174 Z=7H FAAE A 4
=7t #ARE A 3 34 BEIF FARE A 2, 8] FAR
+ 2 12 sigleh 4a&E Aot 189 F %2 U Aelr} o]

[*]

=)
i

, 2/4
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Ao FEsiti A= A& U2 Aoz HFsirh

2. A3 9 a2

7 gEW 2Ee] PPEE Hu(lable 24) $UY, HF 2
TKS-20ll 4 2}2} 4.44 2} 4.7782 A2 &Aslo 1A IFsieda &
A F dzadee] ¥ 228k d4E ¥ BHUE IYRPER
e el R} ofF Wt

Table 24. Effect of media composition on rooting and Stability
root ball of chrysanthemum,

—val Composition media Raot rigzgfr Rate Number L?nggh
ball wiliting (%) -
Subang TKS-2 4.44 4 86.7 34.5%£10.3 2.24*0.6
-ryuk  Paraso 2.54 7 93,3 41.8+8.8 2,01+0.5
1Peat+3Perlite 1.39 7 86.7 30.7%10.7 1.84%0.9
1Red ocher+3Perlite 2.50 8 83.3 22.8%9.6 0.76%0.3
1TKS-2+1Paraso 4,27 4 100,0 53.0+7.8 2.441+0.5
1Peat+3Perlite+2paraso) 3.43 5 100.0 47.7x7.2 2.85%0.5
Seol TKS-2 4.77 4 93.0 16.9t4.5 4.07%1.2
~POONE  Paraso 2.68 6 93.3 13.3+2.2 3.64%0.7
1Peat+3Perlite 3.00 8 100,0 12.3x2.1 2.57+1.0
1Red ocher+3Perlite 2.63 4 96,7 7.9t2.5 1.23%0.4
1TKS-2+1Paraso 4.7 5 98.0 16.3%4.0 2.93%£0.7
1Peat+3Perlite+2paraso) 3.87 6 100.0 17.4%3.4 3.99*+0.6

* cutting @ 1999. 6. 28 % investigation @ 1999. 7. 16

* number of cell/tray : 200

% Stability Root ball

5:do not destintegrate, 4:1/4destintegrate, 3:2/4destintegrate

2. 3/4 destintegrate, 1: 4/4 destintegrate
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wagout 24 W 2L BY ey ‘H¥ F R ET
1TKS-2+1paraso®} 1peatmoss+3perlite+2parasooll A FZ3teict. ‘A
S’ 2 lpeatmoss+3perlited A= 100% Wdlgl ot 247 H A
TKS-2 whgoll A Z4=of 2ol &gl

2ol Aot o FUtet e AH-e A (Table 25) o
Al 222 2% 2877 AF TKS-28} 1TKS-2+lparasod] 7HFZE
slgom E3d ¥y ALos TKS-2vhgo] &Fsieict. ‘AE Y
AL LEZ] zlolrt ‘e oA Rr} FHolonl viepiwhedt

E 3] 1peatmoss+3perlitecs E-aFs}oict.

Table 25. Effect of media composition on shoot growth of
chrysanthemun after cuttings.

. Increasing height and leaf number
Culti

—val composition media 7day 21day 35day
Height Leaf No, Height Leaf No. Height Leaf No.

Suban TKS-2 0.65 0.40 12,22 8,60 24,21%4,01 17,40%3.31
-gryuk Paraso 0.28 0.30 8.35 6.90 19.48+3.02 15.30+3,56
1Peat+3Perlite 0.53 0.20 9.08 7.10 20.55%5,90 15.40+2.18
1Red ocher+3Periite 0.23 0.00 6.53 5.89 17.11%t3.62 14,92%5.33
1TKS-2+1Paraso 0.72 1.22 12.49 9,22 22.61%x3,12 16.11%+2,62
1Peat+3Perlite+2Paraso 0,56 0.90 10,57 8,30 20.68+2.80 15.90%1.79
Seol TKS-2 1.35 1.10 15.85 8.20 30.40%3.31 14.40%2.42
-poong Paraso 0.84 1,00 13.13 6.30 24,54%7.41 11,16+4,27
’ 1Peat+3Perlite 0,14 0.70 5.87 3.83 16.69+5.92 9.81+2,19
1Red ocher+3Perlite 1,21 0.90 15,53 8.50 29,75%5,83 12,70+3,21
1TKS-2+1Paraso 1.12 1.30 14,80 8.40 25,661%5,12 13.30+2.83
1Peat+3Perlitet+2Paraso 1,05 1.10 14,97 7.90 28.14+3.23 14.30%1.86
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Q4 Y w) SRRl 80%
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Table 26. Change of water contents in chrysanthemum cuttings
according to remained leaf number.

cultival Leaf Water Contents(%)
Number “100 95 90 80 70 60 50
2 0° 15 60 240 480 780 1140
Subangryuk 5 0 1 90 210 420 720 1080
4 0 15 90 210 360 600 900
seoloong 2 0 45 1302 350 630 960 1560
3 0 40 90 280 720 1140 1680
cungarang 2 0 15 45 180 330 580 870
3 0 10 30 105 300 530 960
Cungecbang 2 0 45 130 390 720 1140 1680
3 0 35 130 330 700 1080 1800
Subangsim 3 0 30 90 480 1080 1440 2130

2z

minute/ Storage period

Storage condition : Temperature - 25C, Relative Humidity - 60%
Investigate Time ! Subangryuk, Subangsim = 1997,9.3
Kyungsubang, Seolpoong, Chungawang = 1997.9.13

U A SRUY
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Ao} B3 el mE WA

W3 AE e RSl BE Ty
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Table 27. Effect of remained leaf numbers and water contents on
damage of chrysanthemum cuttings during cold storage.

Cul tival Leaf Water Contents(%)
Number 100 95 90 80 70 60 50
2 100.00° 38,23 45.45 8.33 11.11 17.14 100.00
Subangryuk 3 54,29 32,35 11.11 12,50 17.14 20.00 85.72
4 79.31 28.13 25,93 0,00 0,00 10,00 80,00
2 11.11 0.00 2.8 2.8 000 2.8 2 .86
Seolpoong 3 16.00 11.42 0.00 0.00 0.00 20.00 100.00
4 20,00 5.72 571 2,94 294 571 27.78
2 62.86 62.86 60.00 61.76 60.00 83.79 100.00
Chungawang

4 37.14 31.42 22.86 20.33 8.57 68.57 100,00

* percentage of damaged(root of meristem or leaves) cuttings.
Cold storage : 2C, 35days
Investigate Time: 1997.9.3

ofof wla] ‘&Y' L Fa ggof wWE Aolrt st 2mid R
of ulsf 4ufel o] &F&o] HF3| Wkrh F FFL 4 A
ol glglout AR R 2njrr} 3~4mjE W Ho] WH F
Ed&o] g Aol R wE YRFY SYEE B
W (Table 27) ‘449’ 2] ¢ FHgs 2oid AL +EUY 8
0~70%, 3miQl 2L 90~80% 4mjal Z-Z 80~70%0lA, ‘dF’ &
Y AR 2ol R R 95~60%, 3ujel ZE 90~70%,
4ufel -2 80~70%oll A el ‘&R e A PGS 2ufd A
2 100~70%, 4ufd AL 90~70%0l A &Ad&o] ylokch 5 F
HPrE B FAHLE & o, Ao sl ol

%o|Stoll A} Aol FEEA|A wokon 80wl Y Wk

t}
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Moo +EEEE YR wE £482 Table 2804 H=
uiel gl el dF W ekl o =RghaF 90~95% o)
) el
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™

2Coll Al 80~90%0]38}lE, k&

wlE 5CollA &Eo] &alth Eul ‘&L ol Wil #EY

= T0w0l 4l A7 BCE BT Aol Exbgol Bakon 60%olA
7 20old £480] Bolth SEUY 5052 AL WHLE] WA

Qlo] A FFol 100% &A= et

Table 28. Effect of water content and cold storage temperature
on damage of chrysanthemum cuttings.

Cold

. Storage
Cultival

Tempera

~ture 100 95 90 80 70 60 50

Subang  2C  54.29° 32.35 11.11 12.50 17.14 20.00 85.72
-ryuk 5C 31.43 25,71 17.65 16.67 5.88 31.42 100,00
Seol 2C 16,00 11.42 0.00 0.00 0.00 20,00 100.00
-poong 5C §.82 10,86 25.00 8.23 0.00 97.10 100,00
Subang 2C 51.52 54,84 30.00 13.33 20.00 23.33 100.00

. -sim 5C 34.29 29,03 12.90 16.67 30.00 50.00 100.00
Chun 2C 37.14 31,42 22,86 20.33 8.57 68.57 100.00
~-gawang 5C 43,25 52.78 51.43 25,71 15.15 51.42 100.00
* percentage of damaged cuttings,

Cold Storage :@ 35days
Experiment Time : 1997.9.3

Water Content(%)
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gt QL EE SCHUE 202 Ae] & o] 4RIk £
Alge] A3 Awtyeog o] ERsiiEd ot WX ¥ &<
Bl A £odo] AEER] AgkAIt FAFel At &4

Holrl wiEd Aeg 4zbHct

Table 29, Effect of water content and cold storage temperature
on rooting rate of chrysanthemum cuttings,

. cold water content(%)
Cultival storage
temperture 100 95 90 80 70 60 50
Subanar vk 2 44.0 51.4 50.3 39.1 37.1 14.7 0.0
Bry 5C 19.6 41.6 42.9 26.8 32.4 20.5 0.0
Seolpo 2¢ ) . y ) ) ) )
"olpoong 5C 46.2 58.6 35.7 16.7 7.1 0.0 0.0

Cold Storage period : 35days, Cutting Time : 1997 .10.10
Experiment Time ! cutting after 15days

PER(1991) B/ 30U7EA] 0~1ColM e DERE(EE 7 &
WM SLARshe ZA)olut bFE(OIV E718] ¥dol A HF
F7h £AEE d)el A wWAskA] ot 3~4Col = 30%0]
o] wabfiEe] ARt stglch. P 2~3ulof] wlsl 4~5ujofA
Wggol storon o] Azxol 28] ATl Zagol 18%0]8)
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Table 30. Effect of cold storage period on Yellowing of
chrysanthemum cuttings, (%)

Ccultival colgeiti;ggage 2zfzel lowing Rate( /6)5(:
25 3.31 7.55
Subangryuk 30 4.19 11.00
35 30. 37 58. 00
25 0.67 1.32
Seolpoong 30 4,39 4,39
35 8.97 24.16
25 12,22 26.80
Chungawang 30 18.64 18. 64
35 12,54 20.69

Experiment Time : 99. 11.6
Ll BRE} A7 o] e njxe 4%

WAL} Helv|ze]l e U2&e KE (Table 31) YPLE
of WE Aol AFHA Yokon Exo] WE Ho|E Holx
Skt AU Aol wetE 7] LolW4E wzgol
olxli Agolddrt. WA AR KARAINE o]ato] AT
gtor} Alol & AARIL ;aAH: Erl7b wAsialch AR R
LAEE AEsio] A4E, 2EJF W 48 o E3de
‘e’ o] THE 2B Fol M3l WEs] T HE & 5wol u]
lojglom ‘&R ot dsl wAEA ekgke).
oo} L& Aot 3 AREY WA} WAL YHLE U 7|7t
BAS Bo} WY &4l 7AW Aztel A7),

&2
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Table 31. Effect of cold storage temperature and period on
rooting of chrysanthemum cuttings.

Cold 2c’ 5C
Cultival storage Rooting Rooting
period percentage(%) percentage(%)
25 93 97
Subangryuk 30 87 83
35 82 81
25 97 99
Seolpoong 30 94 90
25 g5 96
Chungawang 30 93 97
35 926 92

2

! Cold Storage Temperature
Experiment Time @ 99.11.6

WA F Ru), Wi B A SAke Rolx| qgtol} AHE ¥
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Tofl 23t Aoz} gl ‘HdF S Al el L&A E
2082 Q3 g Zlo], Ao 5CE IR A 2ol o
grk He7j2e A4S 2R /e ZRld Az
utel Y2 ALFHETE SFolA o] HFs| Ao
T e e ALl 2ol o 7 AR Ryrh
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Table 32. Effect of cold storage temperature and period on

the growth of chrysanthemum,

. cluture’ storage ; Node Freash Leaf”
i tempera tempora GOTET NEN  Nuber I”&(%%%‘*" welght rea
2c 25  89.720° 33.76  2.66a  42.32%bcd  283.90bc
30 94.15a  36.4a  2.5%b  51.43a  300.60ab
High 35  93.57a  34.4ab 2.72a  49.53ab  307.50ab
5C 25  92.17a  34.8a  2.65a  44.45bc  274.45hc
30 91.93ab 33.7b  2.73a  46.06abc  299.80ab
Supang 35 94.06a  35.la  2.68a  49.09ab  303.40ab
-ryuk 2c 26  81.47d  34.0ab  2.42b  41.45bcd  309.35ab
30  84.16c  34.1ab  2.47b  47.92abc 324.90a
Low 35  85.12c  34.7a  2.45b  47.2%bc 315.95a
5C 25  84.69c  33.3b  2.54ab  41.69bcd 314.05a
30  83.5lcd 33.7b  2.48b  43.06bcd 294.75b
35 84.86c 33 5b  2.55b  46.22abc  300.50ab
2c 25 115.99ab  34.9bc  3.38ab  48.05abc  354.55bc
30 117.18a  33.5c  3.46a  47.12abc 361.55ab
High 35 118.00a  33.8c  3.5la  49.34abc 363.85ab
5C 25  110.3%bc  33.7c  3.18b  44.34c 343 00bc
30  109.59bc  34.1bc  3.21b  46.66bc  321.95c
Seet 35 112.56abc  34.4bc  3.29ab  51.18ab  357.15bc
~poong TTT2cTT 25 102,054 36.2a 2.8lc  44.32c  325.30bc
30 104.29c  35.7ab  2.92c  46.73bc  336.35bc
Low 35 109.34bc  35.9ab  3.0lbc  49.69abc  352.50bc
5C 26 112.1labc 36.0a  3.1lbc  52.14ab  339.80bc
30 111.99abc  36.3a  3.10bc  52.4lab  355.45bc
35 115.85ab 36.8a  3.15bc  54.07a  395.20a
2C 25 111.06hcd 34.9b  3.13a  39.79a  207.30ab
30 109.42bcd 33.2b  3.29a  37.67ab  204.75abc
High 36 110.1lbed 32.80  3.34a  38.62ab  225.80a
5C 25 110.15bcd 36.2a  3.0da  36.2%9ab  172.20c
30  106.02cd 32.0b  3.2%9a  32.00b  184.95hc
Chun- o 35 106.20cd  32.5b  3.27a  34.10ab  195.05bc
2C 25 114.B4abc 32.6b  3.52a  33.52ab  186.65hc
gavang 30 112.68abc 32.80  3.43a 32.81b 203, 10abc
Low 35 119.09a  31.7b  3.76a  37.98ab  205.25abc
5C 26 110.40bcd 31.3b  3.53a  34.52ab  169.15c
30 114.42abc  33.2b  3.44a  38.60ab  187.15hc
35 117.85ab 32.8  3.59a  41.69a  208.65ab

* High : 16C, Low : 13C

¥ Summation of total leaf area from apex to 15th leaf

“ Duncan’s mulitiple range test within cultivar at 5% level,
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Table 33. Effect of cold storage temperature and period on the
flowering of chrysanthemum,

culti Cluture’ s{ﬁggge Storage Flowering date Fl?ggr Days to’ Percent
“val e"PeM@ tempera Period First(A) Last(B) Average Period Elove- floyzg1ng
-ture —ture (B-A) ring
2c 25 2/14 2/24 2/20 10 58 100
30 2/11 2/19  2/16 9 54 100
High 35 2/10 2/18  2/15 8 53 100
5C 25 2/13 2/22  2/17 9 55 98
30 2/13 2/21  2/18 8 56 100
Subang 35 2/11  2/19  2/16 8 54 100
—ryuk 2C 25 2/15 2/25  2/19 10 57 100
30 2/15 2/24 217 9 55 100
Low 35 2/14 2/20 2717 6 55 100
5C 25 2/17 2/25  2/22 8 60 98
30 2/17 2/26  2/21 9 59 98
35 2/15  2/24  2/19 9 57 100
2C 25 2/19 2/29  2/25 10 63 98
30 2/19 2/26  2/23 7 61 100
High 35 2/18 2/25  2/23 7 61 100
5C 25 2/17 31 2/25 13 63 97
30 2/17 2727 2725 10 63 100
Seol 35 2/16  2/26  2/22 10 80 100
~poong 2C 25 2/26 3/4 3/1 7 68 98
30 2/26 3/2 2/27 5 65 97
Low 35 2/24 2/29  2/27 5 65 100
5C 25 2/23  2/29  2/27 6 85 95
30 2/22 2/28  2/26 6 64 97
35 2/22 2/29  2/% 7 64 98
2C 25 2/15  2/19  2/17 4 55 98
30 2/14 2/20 217 6 55 100
High 35 2/08 2/15  2/11 7 49 100
5C 25 2/18 2/24  2/22 6 60 100
, 30 2/13 2/21  2/19 8 57 100
Chun- 35 2/11 2/24  2/18 13 56 100
2 25 2/15 2/24 217 9 55 100
gawang 30 2/14 2/24 2717 10 55 100
Low 35 2/08  2/20 2/14 13 52 100
5C 25 2/10 2/25 2717 15 55 100
30 2/08 2/20  2/13 12 51 100
35 2/07 2/20  2/12 13 50 100

? see Table 32.

Days to flowe-ring: extinguishment~average flowering date

Planting time: 1999.10.17, Pinching time: 1999, 11.10,

Extinguishment time: 1999 12,23
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Table 34. Effect of cold storage temperature and period on the

flower quality of chrysanthemum.

Flower

. Cluture® lower lower Disk Ray
Cf:}a“ te_ax}ggera t%%é%fg %’rﬁ% g %ﬁ DE me&er L%ggs !&\ljo et {:lo et
2C 25  11.18d 10.68d  3.19b 5.56a 172.54a
30  14.37a 11.64bc  2.45c 5.06ab  183.3lab
High 35  13.37bc 11.88bc  2.49c  3.97c 181.13bc
5C 25  11.92cd 11.23¢c  3.50a  4.64abc  184.82ab
30  12.45¢d 11.52c  3.28a 4.16bc  180.27bc
Subang- 35  12.93cd 11.90bc  3.02b  4.06abc  182.56hc
yak 2725 13.84ab 11.78c  2.63bc 4.00bc  187.5la
30 14.72a 12.54a  2.44c  4.95ab  186.06a
Low 35 14.16a 12.24a 2.10c  4.66abc  189.66a
5C 25  14.69a 12.58a  2.91bc’ 4.3%bc  185,77ab
30  14.73a 12.25a  2.67bc 3.88c 183.11b
35  14.55a 12.52a 2.6lbc 4.28abc  190.30a
2 25  12.0lc  10.79c  2.23b 15.94ab  209.73a
30 12.31c 10.73c 1.96b  16.30ab  205.62a
High 35  12.09c 11.06bc  1.92b 17.66a  200.98a
5C 25  13.89ab 11.28abc 2.25b  15.69ab  202.21a
30 13.07b 11.12bc 2.18b 16.03ab 201.1la
Seol 35 14.53a 11.78ab  1.98b 16.8lab  212.06a
poong 2¢C 25 13.67b 11.3labc 2.98a  14.02ab  205.37a
30.  13.77ab 11.3%abc 2.14b  18.39a  201.83a
Low 35  13.84ab 11.48abc 2.06b  16.69ab  210.66a
5C 25  14.37a 11.50abc 2.64ab 14.52ab  209.5la
30  14.76a 11.93a  2.5%9ab 13.52b  203.27a
35  14.85a 11.76ab  2.58ab 16.64ab  208.03a
2C 25  13.91ab 10.40ab 4.68b 42.88ab  335.59ab
30 12.90ab 10.73ab  5.02ab 51.4l1a  327.02b
High 35  12.16b 11.59a  4.35b 45.72ab  381.22a
5C 25  12.22b 10.26b  4.34b  46.20ab  309.60b
30 11.44b 10.54b  4.37b 35.94b  337.30mb
Chun- 35 12.8lab 10.83ab  4.71b  47.30ab _ 322.90b
2C 25 10.37b  9.78b 564a 37.59b  329.00b
gawang 30 10.10b  9.30b 5.69a  41.00ab  329.25b
Low 35  10.63b 9.87b 5.89a 53.73a  381.78a
5C 25  10.60b 11.0ab 5.20ab 42.00ab  342.20ab
30 13.11ab 10.16b  4.74b  40.80ab  349.10ab
35  16.03a 9.66b 5.2%b 53.8la  338.90ab
? gsee Table 32.
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Fig. 13. Changes of water content in chrysanthemum
‘Subangryuk’ and ‘Seolpoong’ cuttings during cold
storage. (Circle: Subangryuk, Inverted triangle:Seolpoong)
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Fig. 14. Changes of dry weight in leaves and stems of
chrysanthemum ‘Subangryuk’ and ‘Seolpoong’ cuttings
during coldstorage. (Filled:Subangryuk, Empty: Seolpoang
Circle: leaves, Inverted triangle : stems)
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Fig. 15. Changes of starch content in chrysanthemum
‘Subangryuk’ and ‘Seolpoong’ cuttings during
cold storage. ( I : Subangryuk,

(CJ : Seolpoong)
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Fig. 16. Changes of souble sugar content in chrysanthemum
‘Subangryuk’ and ‘Seolpoong’ cuttings during cold
storage. (I : Subangryuk, [ : Seolpoong)
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Fig. 17. Changes of soluble sugar and starch content in
leaves and stems of chrysanthemum ‘Subangryuk’
cuttings during cold storage,.

(Filled: leaves, Empty: stems, Circle: starch,
Inverted triangle: soluble sugar)
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Fig. 18. Changes of soluble sugar and starch content in
leaves and stems of chrysanthemum ‘Seolpoong’
cuttings during cold storage. (Filled: leaves,
Empty: stems, Circle: starch, Inverted triangle:
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Fig. 19. Changes of inscluble nitrogen content in
chrysanthemum ‘Subangryuk’ and ‘Seolpoong’
cuttings during cold storage.

( M : Subangryuk, [ : Seolpoong)
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Fig. 20. Changes of soluble protein content in
chrysanthemum ‘Subangryuk’ and ‘Seolpoong’
cuttings during cold storage.
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Fig. 21. Changes of amino acid content in chrysanthemum
‘Subangryuk’ and ‘Seolpoong’ cuttings during
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Fig. 23. Changes of insoluble nitrogen, soluble protein
and amino acid content in leaves and stems of
chrysanthemum ‘Seolpoong’ cuttings during
cold storage. (Filled: leaves, Empty: stems,
Circle: insoluble nitrogen, Square: soluble
protein, Inverted triangle: amino acids)
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¢} Ross, 1992). Choi(1991)& E#E2 ¢ FHFU ALEgol:
ofujizAte] jtgfo] ol W, thiAel L wolxiria s}
gich, FIIeMz 53 A2A e F chyde] jhapo] zra¥itia
8135l (Humnel 5, 1990), wo] A& 4TojA 66U Tt AAg 4
3, ko] amide® HF|HTIRL 3tlTh(Howard, 1978). £ AY
M= PRAZEL 88 WAl A, olmjizalo]
A& o8 FUshe ALE Hof opmxite] FIH= 84
Aol Falo] 7ll® Zeletx AZHch v, ALEL BUR
o] ZHxo M 82 ¥ jefo] A WL gAAIN =84
Ao} opp et Frtelel, e £84 AL, opmjxal

g £ vhlAlo] »E Z718}ol T Takeo2} Kiyoshi, 1987)
SREEVE

Table 358 WA el7|zo] WE Q542 ghabdols Uk o]

=
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Y I HI F RS EF 454 29 €% YERAHI
of mhE Aol e ¥R Hrke /24 A Frsidle

o, 454 be ¥AAL 1, 23Ae FAE A FUIstdlen, 3

Table 35. Changes of chlorophyll content in dhrysanthemm ‘Subangryuk’
and ‘Seolpoong’ cuttings during cold storage,

culti  Chloro Chlorophyll content(mg/g. fw)

-val -phyl 1 0)’ 1 2 3 4 5

a 1.08b° 1.21a 1.26a 1.26a 1,22a 1.22a
Subang g 50c 0.57b 0.59a 0.45d 0.46d  0.47d
~-ryuk
total 1.58d 1.78ab 1.85a 1.71bc  1.69%bcd 1.67cd
g:b 2.14c 2.13c 2.13c¢ 2.83a 2.68b 2.63b
a 1.07b 1.31a  1.33a 1.32a 1.25a 1.30a
b 0.51b 0.63a 0.62a 0.50b 0.48b 0.47h
total 1.59c 1.95a 1.95a 1.81b 1.73b 1.77b

ath  2.09b 2,08b 2.13b 2.64a 2.64a 2.78a

Seol
~-poong

*Duncan’s multiple range test within cultivar at 5% level.
A period of cold storage(weeks)

(1996) F3}] YA
,  Kubota®}

>
)
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o]
:i
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32
Au)
=
jo
m
ofrt

2 Adbe At A gkoladct
AL GEL] Pgdesoln H|YUH AALE  chlorophyll-protein

complex?} RuBPease proteinoll *|Z=|o] 9131, ¢ 50sP=2] 84 &
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widlg SAE RuBPcase= A9 1/3-1/28 ARA|3tcHRuth &,
1999). NOox7F NH/2 FEe wyhEE HAds] o + glot
NHy & BUE 7] fsiAEs do2iY Badtao] FFE ookt
31(Salisbury®} Ross, 1992), #F4E 484 W2 £&0] &
u] Z7}3tr}ar st th(Choi, 1991).
WAL Jo] QoA FFol uwiet ‘Y Y FeE ot
Aol H{AQle] ALY BF 202 P o] 5CE I
Z Rt oY FPol Y3 Y AYS Hrh e ‘HA¥ 9
BEE 2ol 208 YA Hol, ALFoAM= 502 YAL
Tt B3-S Hded ool T2 Ao Yol tisiA=
B A3t AEFE 2ESE FRIA gt

3. Azt 99

o WAAE 7| whE AT ©FL F EF EF I 27

27tz 2 ol® zbaste Adolgli, 484 Wl AL

o 288 HAie F EF BT I S8t WREFI0l

sldn, 484 SUALS 157k BastD 1 ofF 377t

oy
b

N

| F7sicizl oAl Zasteleon, o=k Wi 13714
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A2 A 7, oAt ¥R 1, 2FE AYskd ‘A
o] R E wglen} E84 A4 dolMe ‘Y

FNA M F Z WHE RolA| A, dF4 b BHE
710l F7rstelont 35 olF o 43Tt F gEHL W
ol dF4 ast 2 H¥olAdrt

A 5d RIF B S8 1)
LA R 3y

. mBA KR A ol A5 Soleld 27 Ay
# & BABtACh 19984 WA koA 99 209 Aboldt BE 10
o 79 AW e slobat s 800m ielel Zutel 7b Tl
AAAsteitt. 714 & 20, 30, 40do] Bl 109 27, 114 6¢
119 162e] & chate s olgstel MY A vold 9o 3%
ol 71 BEstdon 119 16de] 2% A4 2% 7] E
2 AEUolE 2Alel sttt AAAE 12x20m 220 E
sz B Aquistdon BLEE okHA 15C FH:L 250
2 sk,
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b B g o 2le] B npatA] IFY wUtolA] 19989 99 20
9 alolt WZEE 108 107 59 BAOE 200} 5o HLA
of 25, 30, 357 Wwstelth. 109 250 WRERAe] Aloksia
3, 119 16 SR Bt Falo] Balsiolch FAA= W 7]E}
aele wux) moh FUsh stalth

th ulES 0 A7) 99 209 Alol §44%T RE 10d 7¢ A k=3
Aol 714 FeF A& 1149 164 FIZ o[F3le] 7] Aulg
I} SET wHes FA U welstolch

2, Az 4 3%
7h. A&

YAeleh =] SRG W oz BLE HH Table 3634
2t

2% ¢ BFLEDol= Ael7t glolch AT 3043 35
d Ztole Alel7t fglent 25 Ay AL o

SE7|Ze] A4F 2= FIs)

it
T
o,
&
=)
8
o

rlo

T Eskch a9 S5 A
v Agolgdert & zole= gtk WAAe ¥ A Rrp 23
SEI Zo] Aol o A WAAE F XAl A Edd
SColl Al 2593t Azt A= BFAlolA SR chxFof nls| oFf 24
em Lt o] A ] I3 A st
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A 0 YA} A 0ol Aol ¢UAR tRTE o]

S5+ 5C R} 20olA, He7|he A4E ARHE FUEE 3
ol ot HojFel xlole gt A FEI AL 2097
SR Zo] JH ggtom {RIIZH] Zojde utel ZtstgiTh.
BAF 0 YA FRY Fo] AAF et A Re} FAYen I3
2o whebMs SCHTE 22 W2 Zo], AUt A+F 7}
St Z¥oldent folaal Aol ¢t

a3z Y= W W A s e Aolzt glalout YA
Y ARThe 1A SET o, WAVTE ASLE 1A &
B2 HETS duFo]l We A¥goldou FoHel xole
flck.

o]z} o] YA KR Fo] YAAe|Hrt o] Am A

3ol FAURAL YA FRY AL YA UINT vF 487
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£
ok
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of
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ol
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rlr

Aste] TAEANH 2 o] Py
2 45 AT WAAT AR 2oL WA Fo] BT o] 4}
olmg AUA FHolNE A8 EAl7} €A epciz Az,
EY QALY AT el ol olst ¢elemE 5ColM 25
U7 A ZAE FEejrin Az
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Table 36. Effect of cold storage and highland growing on the
growth of chrysanthemum ’‘Chungawang ‘.

Séﬁfé;e SCOId Height Node Internode §Y?Sh Leaf
Tempera torage (cm) Number  Length eight Ar§a
Period (g) (o)
-ture (cm)

25 106.30b  28.3b 3.77a 73.21lcd 54, 57a
2C 30 117.19ab  30.1b 3.91a 80.80bcd  55.20a
________________________________ 35 117.86ab 29.4b  3.99a 84.60bcd  60.24a
25 104,355  27.0b 3.86a 67.98d 54.33a
5C 30 117,.36ab  30.9b 3.86a 72.0lcd 59, 15a
35 113,79ab 29.3b 3.89a 74.32cd 58, 78a
High 20 120,16ab 37.8a 3.18b 116.94a 63, 74a
Land 30 123.24a  35.1ab  3.5lab 100.25ab 61.67a
40 125.18a 33.6ab  3.73a 104.69ab  57,.02a

Control(Low Land) 80.47¢ 27.7b 2.91b - -

Cutting time : 1998.9.20
Temporary planting time at High Land : 1998.10.7
Planting time @ 1998.11.16.

v} 3}

a2 SR WA I} Al njxe QS Table 37004 X
= ouke} gk jE g 3x] 409 SEVF SR wska 209
SE7F 7P &ol 54 BE zlolzt sldrt. WAL EZlol: 259
AelofA 2c7} 5CHTH 1B E wgko} Har|zh 304z} 35Y A
g 7holli= Htol7t IR mEAA 308 SR Az} vt
23l YHRERoE Aol7t gigdon 1A SR A
A NFEor Habshyd WAL A3t o7t fHAIRt T
AR5 s)arshd nRx] SEI Zo] 200 &2 Alojth. ¥
Aeldgrt 222 SRAPE D o] =3d4E wiE Aol

o1} 11 xjoli= 3 oJUIE & Aol ¢lddth JiEte] FU=(s3}

k1

>

32
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71 = ¥RAzR 3 Zo] 1A KHT A Hr} kolon BAE
UABEE izl 33. 3t HAAE A} 1A JRe
o3l A2l 2 F A YALEY Ao HAIgle] A
AR I 5734

Table 37. Effect of cold storage and highland growing on the
flowering of chrysanthemum 'Chungawang’.

giégage Cold Flowering date F}?ggr Diif Rosette Flowering
Tempera Stogage period flowe perfent perfent
~ture Period First(A) Last(B) Average (B-A) -ring (%) (%)
25 2/14 2/17 2/16 3 62 0 100
2 30 2/13 2/17 2/14 4 60 0 100
35 213 2/16  2/15 3 59 0 100
25 2/15 2/19 2/17 4 63 0 100
5¢ 30 213 2/16 214 3 60 0 100
35 2/13 2/16 2/15 3 59 0 100
High 20 2/16 2/25 2/17 9 63 0 86.7
Land 0 214 217 216 3 62 0 100
40 2/11 2/16 2714 5 60 0 100
Control - - - - - 333 20.0

(Low Land)

* Days from planting
7 123,3% of harvested flowers remained flower bud status at last harvesting day
(March 4)

NS tzFolMe BA 1008 F7AE 205 gtof] 7]3}3}%)
oA ¥ Ee 1A SR AL AFA 95 olujel 100%
stetglet. et aB=|elA 2097t SEE AL 86.7% ylof A
pelA] Qdstth umA] 23 2AEI & 2 o Ant WEE
stglont o2l Wl kol HF AL s Xl
t}.
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W Aeieh A §RYo]l X&) F-e mAle F¥2
Table 380llA X wiet Ut 3F2 YA2Zo wE zlo]7t ¢l
A3 Ae7|el whel 3043t 354 A2t Azt zpolrt glole
L 259 Agle olgXtt EXstYlen 2R SHo| L7t AL
2092} 309 SEI Aol WY 2593} wxstA ¥t 404
SET A= 30 IR ANk EFT BPeldnt. A 3
FHE FF vl FPolglont FHXE SColAM Hris 2Ce]
A=A SHE ARchs PR Ayt Rol, A|r|2 ZAod

= ol BFEht ARt e Azl 2o

&
7b AR =L Ae]7)te] whE 43" FFE HolA] sk

Table 38. Effect of cold storage and highland growing on the
flower quality of chrysanthemum 'Chungawang ‘.

Cold Cold Flower Flower FIEIZZEF Disk Ray
Storage  Storage Weight Diameter Length floret floret
Temperature Period (g) (em) ( mﬁ) Number Number
25 23.55b  14,7lab 2.84b 115.00b 321, 22ab
2C 30 26.84ab  15.27ab 3.00ab 142.33ab 265. 44abcd

35 29.72a 15.3lab 3.20ab  99.75b  306.29abc
"""""""""""""""""""" 25 20.23b 14.03b 2.71b  128.90ab 265.22abcd
5C 30 28.59a 15.87a 2.98b 178.10a  222.33d

35  27.24a 15.66ab 3.40a  172.88a  259.80bcd
_ 20 22.51b  14.55ab 2.88b  136.92ab 334.57a
E;gg 30 20.69b 13.87b 3.03b  103.86b  279.73abc

40  24.82ab 14.02b 2.90b  114.93b  307.07abc

Control(Low Land) - - - - _
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H|Z7t 5 AT o B Aefe] <38 felsicia 4749
th WAL= Aolrt g A7)zt 2592 thk RET
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2 YAz wE zole ¢l
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- B ¥ Ay AR 292 SR Fo] A, AANF Fol
Sestgih. 2y olet T A A B BK7|]
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SEoldenz ALH AE/A e Aol7t st
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o] 2009 &3ich.
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A14d A A

BXH Qe F3s 25 54 2do] Holate] A4 zHo]
HH o] W4E A AL SAED gl Aol IAY
ol 77 ATE 443 43RS A= weby wdo] 4
718 AN B 7 Skt 43 Ho Fdo] H4FE
(DAL WolA) Brt 493 7jaed dast4r Friste] AL
o] Zti”ch
whetx 107 Ha5FE 2R Aol Iwdrle) AZE FUSAE
W dE eI At gldel 23y Byt ol AYolA
SR FAT WE Ut A3 FUET Wolxla S
7} g3t Bj3tgo] &otzch

ojgt 2 S WAF] Sl uieE 4% ¥ dF ST F
of Thl F&zste AdzYel datst a(ME2 T4, 1954}
29198 £YIHAA, 1978) Wx|o] FHY Ao ¢dajx] Yo
Me AR A-E3tE I gl

U AARE AoVt AL AR JAlst Jo
ARE 2FAsle AolB2 AAZX AN, QAR Az 2z

Aot W Foll whet BT tAstAY BtEI} weste] 7]
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FEt 7] 412 EAZE & Rt ohle} Blindz} A3 A2
N7t FolA A A3t F—3tA Ho 2] uMs A9
dol AVAA AAl A3t G7e] F¥ol x| UA E £5 ¢
(KF, 1984).

uhetA AF2ELS FEol AejAlY] Sl wel g e
2 gsix] ko o8y FHL AN AL MEEE Hojxmen
Azte] Ado] wiE dgn] g Fog gatu] Bohe s1EAY
1ol 9lch

_‘,'L

A2 A T B3 Aol wE Flote]

e B
it off

1 21g 9 4y

2 oiE AY EA Auidey ey HE W e
A& FAISHACE 1997 8Y 209 2C2} 5Co 3007t WA A
2] & F 99 2090 Adolsiali 104 55U HAsigict 8d 20
Atole} FAloll Mok 4A]7H(224] ~024]) Mzslelar 1249 10Y 45
stelrh 4% 4% FYE 29 BFHo= 18U FHole] Uy FxE
B dnjF oz At AL F 2=dEE 3% 3™oA
o} sialch.
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B
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e 3 MdA o]& ZHol gldlen) 124712 40sF =7}
3} NHA(FEIHF 7))ol mEZ O 18U 307t VITHA
ojdo g wuhdstelct,

M

Table 39, Flower bud development of ‘Subangyruk’ according to
days after extinguishment and cold storage temperature,

Days after
);xtmct]on 4 6 8 10 12 14 16 18

Flover bud 2¢ 5C 20 5 2 50 2 5C 2C 56 2C SC 2 5C  2C 5

Development
1 20 15 18 [
I 5 2 9 9 6 8 6 8 3
i 6 5 12 6 8 8 3 6 6
)\ 5 2 6 b 4 12 10 12 9 12
v 2 4 2 3 3 14 6
Vi 2 5 2 I
I 4
;|
X
X

cold storage period : 30days, planting : 1999,10, 5,
Lighting : midi night 4hr{22~02hr)

colol] wjs] 5C2 WAT AL 202 YA A Rl slohildo] @
38 whE Fe Ho 12¢0] MtAlolteR st Ro] 22
IR 22 605l Hls 5CE AT AL 8wolitol| ©on
14%of= 100%, 2C2} 5ColA] WEAR R BF7F QAR AP A
L2 A M(FEJAThE)~V(4£3L7] F47])=tAlo

ol mebd e oA AQAZR Aol AYrt AVlE 45 F 14

dol it
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‘43’ Z(Table 40) ‘g4’ of uls] 45 F sfopiid Axzo] X}
ol 7} wigtch 202 WYY R 4£F 6UATE oln] NI~NVUAR
ahghstolom 124 ¥ VIRHAIZ 712 dedstodrl. 5ColM= 4% 6
AxiE] 557t MEHA oo Uestdert st 10d#7ix %
IREANAM VICHAIZIA] WA E23to] 20oM Kot Fdx] B3t

B Rol 3t AFTY 7Fed s glvh uebd AAx A=
EHotA WtZle ofgARl AR Kot 202 IFT AL &%
8~10d AtoJojm] 5CE I FP 12~14d Alojd Ao

x| giet.

Table 40. Flower bud development of ‘Seolpoong’ according to
days after extingushment and cold storage temperature,

Days after
extinction 4 6 8 10 12 14 16 18

(days)

Flover bud 2C  5C 2C  5C 2C sC 2C 5C 2C 5C 2c 5C 2C 5C 2C 5C

Development
I g 12
I 11 6 9 12 9
11 2 3 6 6 5 3 3 6 2
v 17 3 12 0 9 6 9 9 9 12 12
v 2 2 2 8 0 3 9 3 3 0 9
A 2 2 2 3 3 4 3 3 3
VI 3 0 1 3 2 6
i 2 3 3 15 6
X 2 5
X 1

Cold storage period : 30days, planting : 199910, 5,
Lighting : midi night 4hr(2~02hr)
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Uzt PAste] 94 224 Abolsta 104 77U BAshgc FAL
12X20cm 22202 3Pl ] F EHee 3% 3HoA T
U stalrh Aot AZHE Aok 4A17H(224] ~024]) Fet Az st
I, A F ROH1TA]~214]), AoK(22A4] ~024]), FZ(03X] ~07
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AzA)Zbol] whE WAL Table 410)4 R ule} Zth

e o] A9 ZFo] Mz o] Aol X FFE WA

Table 41. Effect of lighting term on the growth of chrysanthemum.

Leaf Total®
. de Fre

Cultival Treatment He;}%};t Nﬁgber I n;ete;‘grlto}? e We(igs}?t ‘(‘g?? kizg

(7hH (cm) g ‘—‘Tjg——“ {ent)

Subangryuk after sun-set 84.43c 33.33b 2.30b 66.54a 73.94a 354.65a
mid night 89.38b 32.66b 2.63a 55.33b 62.71a 323.06b
R ___before sun-rise 96.60a 34.66a 2.68a 53.95b 61.49a 292 14c
“Seolpoong  after sun-set 121.78a 30.00a  3.12b  71.22a 95.07b  368.02b
mid night 120.81a 35.66b  3.26ab 72.06a 104,95a 469.96a

before sun-rise 120.95a 36.33b  3.28ab 71.19a 98.33b 446.10a

* Summation of total leaf area from apex to 15th leaf.

Cold Treatment : 2C, 30 days

Cutting days @ 1999, 9. 22

Planting Time : 1999. 10. 7

Lighting time : after sun-set- 17A]~214], mid night-22A] ~024],
before sun-rise-03A]~074]
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A3te] nmjAE P3S Hod(Table 42) AL 28F 2F 2
ZAZAA 7P wgtom =3del U 24, H¥E
IdF =L} Wit ARES 2FF EF AZAZ o) HAGe] 100%
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o FUAEE thh HojRlE Aot

rl

Table 42, Effect of lighting term on the flowering of chrysanthemum,

Flowering period Flower

Days to Percent

Cultival  Treatment TFirgt Last “ing piowe- flowering
m (B) Average p(eg“:)d ring (%)
Subangryuk after sun-set 2/18 3/3  2/23 14 62 100
mid night 2/18 3/4  2/22 15 62 100
before
o sun-rise 2714 3/1  2/20 16 60 ________________ 1 00 _________
Seolpoong after sun-set 3/1 3/10  3/7 9 75 100
nid night 2/25 3/3 2/29 7 68 100
before
sun-rise 2722 3/3  2/27 10 66 100

ch & £3

A3y F4& B¥(Table 43) 352 '+U¥’ o Fg oz
A 7P grstglent “d¥ Y Fee MY E¥sialen £ EF
BEF Aokt 223bol= Alol7t ¢ldich

R Y Y A9 xof ARoN FIEtdn dI e B

= f2He Aol Lot o}, 4ok, 2xe) &0 HAo|
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Table 43. Effect of lighting term on the flower quality of chrysanthemum,

Flower Disk

Flower Flower Neck Ray
Cultival Treatment Weight Diameter Lensth floret floret
(g) (cm) ( mﬁ) Number Number

Subangryuk after sun-set 23.17a 14.84a 2.57b 5.00a 176. 66a
mid night 18.43b 14.13b  3.91a 3.33a 173.33b

I before sun-rise 17.23b 14.04b  3.91a  4.00a _ 173.33b
Seolpoong after sun-set 17.47b 14.09a 3.09a 8.66b 217.33a
mid night 20.4l1a 14.08a 2.78a 12.00a 197.00b

before sun-rise 19.06a 13.97a 2.57a 11.33a 199.00b

7 (Cathey, 1964)0]R 2 Aofzgylo]l W2 ol&FH i Ut} #
(1983)2 I AAEze=

=
A ESE A8t A £BIE WAIStAL HAHeE ST

g AzxA o] uhE Aolzt gl BFolut 34 W dAdes
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Table 44, Effect of lighting pattern on the growth of chrysanthemm,

Lighting® Height

Node Internode Fresh
Length Weight
Numbef ( cm ) ( g)

36.66ab  2,7la 62. 49ab
36.33ab  2.91a 57. 35abc
37.33a 2.65ab 64.28a
36,32ab 2,35 54.14c

32,66b  2.63ab 55 33hc

Cultival Model (cm)

Subangryuk A 105, 32ab
B 104, 65ab

C 107, 23a

_____________ D 101,73b

________________________________________ Control 89, 38c

Seolpoong A 124, 26b

B 126, 02b

C 132.29a

D 127.04b

37.00ab  3.36a 60. 94b
37.66ab  3.42a 57.36b
38.33a 3.46a 59.62b
35.89%b 3.5la 58, 64b

Control 120.81b

35.66b 3. 26a 72.06a

A B8-G04-B), B 12-®, C: 12-G-4-B), D : 16-G-4-B

Subangryuk Seolpoong
1+ 1 L
6 |- 6
L 11
16 - 16 |
o} 15 30 45 1I5 3,0 4‘5
—¢= A {8-04-Q), —°o— BU2-Q), — = CU2B-4Q), -~ D{6543), —*— Control

Fig. 24. Effect of lighting pattern on leaf growth of

chrysanthemum,
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Table 45, Effect of lighting pattern on the flowering of chrysanthemum,

Flowerin, riod Flower
Cultival L;kg)fc}tingz First Lagstpe ~ing d Dfaly:wet—o fﬁgggre‘l::lg
e 5 (B) Average %eBr_f) ring (%)
Subangryuk A 2/28 3/5 372 6 70 100
B 2/23 372 2/26 7 66 100
C 2/28 3/4 371 5 69 100
D 2/26  3/4  3/1 6 69 100
""" Conirol BB TR T TR T 60
‘Seolpoong PR V< B V3 VR V2 7 74 100
B 2/25 3/6 371 9 69 100
C 2/27 3/4 3n 8 70 100
D 2/29  3/7 3/3 7 73 100
""" Control  2/25  3/3  2/29 7 68 100
8-0r4-(3), B 12-®, C : 12-64-@, D : 16-6-4-®

A7 2] F ol JHT GHE FHFo JEshs b Atole]
A2 A& A7 F2 F EF5 BF c¥olAM /M Feka BY
oA 7bg Walrh 53] ‘e e e RE AHREFGA of
Z+ Hrh /fztEo] 1/2018l2 FoAIRR2A AfHRe] 23] Fd=
7t AA BYEE AE Eolch

EF AWz sl EFAFTL FUIEC] st AdE L en
APEE 258F BF AA2d47t gokd ByolA 71 Wty )
Az A dol mEAVHAY) H2(D¥)ZFFo AIBER &)
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AAE myo] Fo Ed o] njX @8 Table 463} Zrh.
313 ¢ w3l M 283 BE Az o) 24 2719
Agolglon agolN E7t TAT} 1R YT AZ 2Y o)
£ AAzgol 7P AW DYo] Batsle] tlzTe} Aol glal
2 UniR 28 gele xpols} et
57 2EE BT Auzel G 87 FAEAE qalen 4
4 oA cR3} DYo], HE oA AN} DR Aol P
Hrh 288 7tasielc,
st Az BY BTN S4AE A Agslecl A8z
N7 2y BF BeRe gzl ns ‘4uE e & 24m
(16191} Z7bsiolh. “HE & 2. 6em(194%)1} Z7b5}elc),

Table 46. Effect of lighting pattern on the flower quality of

chrysanthemum,
. . 2 Flower Flower Flower Disk Ra
Cultival L&%ﬁ‘;ng Weight Diallmeter' Lg?l‘:h floret f1 o:Xet
{g) (cm) ( rm% ) Number  Number
Subangryuk A 21.60a 14.17a 6.78a 6.66a 222.33a
B 20.14ab 14.19a 6.03ab 4.33b 189, 66¢
C 20.22ab 12.72b 6.38ab  0.13¢  207.00b
] D 18,25b  13.14b 5,99 1.33¢c  185.00c
_Control  18.43b 14,13a  3,91c 3.33b  173.33d
Seolpoong A 22.14a  13.31b  4.99ab 13.66a 270.96a
B 21.50a 14,152  4,60b 9.33b 231.00c
C 20.05ab 13,55ab 6,48a 4,33¢ 267.33ab
D 18,35b 13,22b  5.,56ab  5.00c 242 33hc

Control  20.41ab 14.08a  2.78¢c 12.00ab 197.00d
A: 8-G04-3®, B: 12-3), C: 12-0-4-B), D : 16-G6>-4-B)
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