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ABSTRACT

The chicon is the second growth of the bud at the top of a chicory(cicherium intybus
L. var. foliosum) root. The chicon(cicherium intybus L. var. foliosum) is use to have salad
and soup from all over the world. In generally, Chicory has the effects for the digestion,
urination, mitigation, rheumatism, joint rheumatism, and gout, and especially Intybin in
which is bitter is good for the improvement of appetite and digestion, liver disease,
biliousness, and compared with other vegetables, Chicon contains a lot of vitamin A, C,
Kalium, calcium, phosphorus. the taste of it is soft and crisp. Recently korean study
indicated that chicory reduces cholesterol levels in the blood. And showed that
prevention and inhibition of colon and breast cancer of tested animals. In Europe, they
are widely used for a salad, for a fried dish, and in Japan they are used for a salad,
sushi, and lettuce-wrapped rice. the producing country in Europe are Belgium, Holland,
and France(Bae, 2005).

In this study, we was conducted to develop the producing technique of standardized
chicon for export because we thought this Chicon will offer new benefits for the farmers

in gangwon.

I. Selection of optimal varieties for standardized chion

1. Selection of optimal varieties

In order to select appropriate variety for export, for the past three years, at highlands
and at plains, 8 types of varieties, ‘Vintor'(Nunhems, Netherland), ‘Focus’(Nunhems,
Netherland), ‘Novus’(Nunhems, Netherland), ‘Metafora’(Enza zaden, Netherland),
‘Kibora’(Enza zaden, Netherland), ‘Redoria’(Enza zaden, Netherland), ‘Halifax’(Rijk zwaan,
Netherland), ‘Injae’(collection) and others were made public.

In case of the Superior Rootstock Number (roots/ 10a) which has a big effect on the
quantity of Chicon, the annual test results showed both regions showed high numbers

in "Vintor’, "Focus’, "Nobus’, 'Metafora’, and others which have high rootstock production
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rate and compared to Chuncheon, a plain area, Pyeongchang, a highland region was
lower in T/R rate of Chicon and higher in rootstock quantity.

Especially in the case of Metafora, cracking root rate was high in Pyeongchang and
Chuncheon with 17.8% and 47.6%. This cracking root increases the infection rate not
only during its growth period but also when it is stored for a long-term period. As a
result, it becomes an oblique factor in reducing the storage period.

This result allows year-round production by producing 'Focus” which is a precocious
species from November to the next March and by producing "Vintor’ and 'Novus’,

which are semi-longday species from March to November.

2. Investigation of suitable root-quality and planting density for producing

standardized chion

According to root-diameter character which is high in fresh weight of Chicon and
mutual relations, Chicon production increased as root-diameter increased and the Chicon
weight, Chicon width, and the number of leaves increased as well.

Especially, in order to produce Chicon approximately to be 120g, which is a
requirement of Japan export standards, a diameter of 3cm~4cm of rootstock needs to be
produced and in order to produce Chicon approximately to be 150g, which is a Korean
market standards, a diameter of 4cm~5cm needs to be produced.

The Chicory growth depending on the planting density, for both products, as planting
destiny decreases, the number of leaves, leaf, root-diameter, root-weight, and marketable
rate increased but the rate of T/R decreased.

Especially the rate of Superior Rootstock Number (roots/ 10a) was the highest in case
of "Vintor’ with planting density of 30,000 at 28,351 stock/ 10a and "Metafora” was at

the highest at 44,000 stocks but the average root-diameter was rather small at 28.6mm.

II. Development of cropping system for high-quality chicory root

1. Investigation of sowing times in plain and highland

According to the annual test results, the more delayed the sowing period in both areas, the
root-diameter decreased and rate of T/R increased. Especially in case of Superior Rootstock
Number (roots/ 10a), in Pyeongchang, 'Vintor" and 'Focus’ were sowed the most in early

June, mid June, and late June but early and mid July were very low.

Exceptionally, the case of 'Metafora’ with relatively fast growth of root, it was able to get

a high quantity (roots/10a) even when it was sowed in early July.

The yield of Chicon showed a similar result as Superior Rootstock Number (roots/ 10a) but

2, oAt £ 155



in case of 'Metafora’, when it was sowed in early June, it showed a very low rate of
1,040kg/10a. This is because "Metafora” which is a precocious species is reduced in marketable
rate when the number of days of growth of chicory root is extended as a result of extreme
flower bud differentiation.

Especially in Chuncheon had a rather higher yield of Chicon compared to Pyeongchang
but the Chicons produced in Chuncheon had rough leaf edges and were poor in quality.

It is assumed that this is a result of Chicon being a cool season vegetable but while it
is being grown in Chuncheon, a plain area, it experiences much stress from summer
temperatures and produces materials which had an impact and caused to have an effect

on the leaves of Chicon.

2. Selective of seedling method in chicory for labor-saving

Depending on seeding methods, Stand rate of Chicon was higher in Sowing by hand,
Sowing by tape, practices (roller), and pelleting with 95.4%, 95.1%, 77.8%, and 66.6%.
Except for Sowing by hand, elimination of labor rate was higher than 99% or more and
in requirement of seeds (Planting density 33,000 roots/10a) was low in pelleting and

sowing tape with 99,000 seeds/10a.
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) AT AAE AFF AR

B

o

HEZS Ae 2007FE 2009@7FA] Hokx|Ql F3H('08~'09), 1A QA(07), HF
B3tATh AFFET L Vintor T 8FFTS A oE HESFA= AFHA
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2
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z = = ~ 3 AL =
ﬂE =3 [ Z] gi jl' <) T Q (_7—_/1021)
2007 vintor, Metafora, Kibora, Halifax, o) 4 20070607 20071007 16,000
Redoria & 5%
Vintor, Focus, Metafora, Novus, % & 2008.06.16 2008.10.27

2008 . ora, 1voy ° 26,000
Kibora, Injae, Redoria 5 73 F % 20080717  2008.11.17

5009 }{/ir(litor., Fgfé_Metaforal Novus, u“‘g 7:} 2009.06.15  2009.10.24 33,000
edoria & 5% % 2 2009.07.17  2009.11.16

EFo AHl#Ag = 7IHIE N 4kg/10a, P 8kg/10a, K 12kg/10a, Ca 10kg/10a, Mg
5kg/10as Axsta A 3 AAZHE Aot FHl= 290 4%, 108 A/A7]l N
2kg/10a, K 4kg/10a5 Zt7} 23] A&ttt AAL=e 1d2(07)90 15,0005 /10a(150%20
cm, 5F2)Z IFR oY, 2AARHE AALUEE =9 26,0005/10a(75%10cm, 23)Z 332}
ol = 33,0005+/10a(75*8cm, 23\—)4%& Atk BE 2 A E 19 2, 571 120

d W2 FZS AufstAnt. Bgol 2~3u] AURAIZN FEAFeRE RFFF 15 A
gt R, S0 ﬂlZZME AA AT T2 AGEE AAS H FEsoH,
FgE T2 st 9 4en, ] 15mE AESAT 1A T2 &5 B AH $
NYste] ALAF(2~0T, ANEE 99%) 3+ Th

229 AspA = 3~471YE AZE TS AMEEAA, 2% 13~17C, FUEE 99% 9
G FA ARt BHERANE AT A T2 7Y Ad 2%, 9%, 9%
T, FUHE, oHE & AR, AR A £ A% ZF, 24, 2, FES, 9
HE 58 AT A2 AF 274 4em WY FTE AFEEY A4 20950 $3
st AAF, 973,

AFE, ATFAT, FEE 5 AT
G g A2 As 9% A4 22
T2 XNZ S 93 FA 22404 AP 20081 FA oA AJAH

FEom, AJHEZL ‘Vintor, ‘Metafora’, ‘Focus’ 5 3FZF2 2 Z73¥E 3cmu|9 3~4cm,
4~5cm, 5emo|} 5 438 E kAT
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AAEE 75 AP 20093 HHoA FIsP o, AFEZEL “Vintor, ‘Metafora’ 5 2
FEoZ AFAHA HWE&2 & 29 Zrt
Z1eb Aup 2 ZAR S AES AW AP FYsith
i 2. AAZE mE AU E
A 21 74 (cm) 75%6 75%8 75%10 75%12
RSB % (5/10a) 44,000 33,000 26,000 22,000

Aupd AE A AP 200758 20099717 HepAel &,
==

il AR} JAA(07), B
o AzxHoT AE

(08~"09)ol A F3stFth A FEFL Vintor 5 3EFS Ho g AESPE, AFFHA
AENLE 3 3% 2ok 2 51 Au e 2 2APTHE A AR A o F8te] F=3E S
% 3. dxE AF:Ne
BENS 13 2}(2007) 2'd 2}(2008) 3'd 2}(2009)
= = Vintor, Metafora 5 2 Vintor, Fgcus,zMetafora Vintor, Fgcus,zMetafora
< 3% < 3%
3 Q1A 3 33 3 3% 3
5.23 6.26 6.06 6.26 6.06 6.24
4 = o 6.07 7.06 6.17 7.08 6.15 7.08
(OJ"O])E 6.15 7.16 6.25 717 6.24 717
== 6.25 7.25 7.07 7.8 7.06 7.27
7.05 8.04 7.16 8.05 7.16 8.05
489
o 10.17 11.16 10.27 11.17 10.24 11.16
(2.9)
RS-
(3-/10a) 15,000 26,000 33,000

g 22 ALAE A9 EY 7
T3] f8ke] 2009

T AEAE H3 FFHES
Vintor & AFE3I¥91, A&
gFstAath IF Al FALLH 2 g3 519:-’\]71_}% =435}

£ 7 09 e 24995

o
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O}N

12} 41%(2007~2008)

FEE ARE AFEANOE 27, 94, 9%, A7 BT FTE 2 AolE HolA a4y
Y, 217 F&9 A ‘Halifax'$} ‘Redoria’7} 2t2+ 17%, 16% 2 = l YEFATHEE 4). o] ¥
A = 1, 202 &g At =W a9 33 o] FFEAC] fiA "ok

X 4. F2W XAY AR ASEA (ZAFY : 2007. 10. 17)

z = x & % 4= 45 EA e

v o (cm) (cm) (cm) ) (%)
Vintor 35.3 41.6 12.7 214
Metafora 38.1 47.6 15.8 211

Kibora 32.2 40.1 11.3 19.7

Halifax 36.3 43.2 11.4 19.1 17
Redoria 31.7 38.8 14.8 204 16

(FERE 4, Fos, )

A2 FFe M 2 JdFS FE $HETII(5/10a)= ‘Vintor!, ‘Metafora’, ‘Halifax’ 7}
Z+7y 11,5725, 10,0965, 1041152 =4 YEMSA, ‘Kibora’, ‘Redoria’ & o2 okt
(3£ 5).
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35 FFE AAY T2 ASFFAH LA, '07)

<z A% =8 =73 Fue JEE o¥g +3F 35S
o (8) (cm) (cm) (%) (%) (%)  (kg/10a) (roots/10a)
Vintor 2633 ¢ 293 a 46D 0 90 12 3,047 11,572
Metafora 3233 a 257b 51a 0 91 18 3,264 10,096
Kibora 2458 ¢ 217 c 45D 0 84 14 2,268 9,226
Halifax 2925 b 268b 46D 17 75 14 3,045 10,411
Redoria 2850 b 275 ab 46 Db 16 80 7 2,633 9,238
¥ AEE 274 3cm ~ 5em 7E
¥ FEFTIT  ANFF x JQEE x FIAEFE

A E FHL ‘Metafora’, ‘Vintor' 7} 7+7+ 2,057kg, 1,919kgo. 2 =4 YENA, ‘Kibora',
‘Halifax' & JHH o2 A velgton, FA X2l ‘Redoria’ &= ZA77F H XA o} 4FA4
'

Y= AT Aol B AATKGE 6)

i 6 AF ASEA
z=z BAZF K A= A7= EE T
& (cm) (cm) (1-5)z (o) (kg/10a)

Vintor 184.3 174 6.0 13 90 1,919
Metafora 203.8 18.7 6.7 1.2 100 2,057
Kibora 184.6 18.6 6.7 2.2 83 1,414
Halifax 177.1 17.7 6.3 2.9 65 1,198

Redoria 93.9 14.3 49 47 0 0

Y ATE 1(FE) ~ 5(ED)

¥ AZ FEF - FFESITF(F/10a) x AZHAT < ALHEFE

2
3} A5 o] 24zt 942%, 4381unitZ 7FF =UOoH, Vintor 5 UM A 4FF TE U
Z

FAIBAE) vlete] = UETHE 7, §).

3E 7. AF kst AR A Rl (%)
Vintor Metafora Kibora Halifax Redoria BHT Vitamin C
66.6 67.4 70.0 60.8 94.2 49.8 48.3

% DPPH free radical scavenging method
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® 8. AF ol 48t AR T Hla (unit)
Vintor Metafora Kibora Halifax Redoria Pancreatin
2719 264.1 236.7 308.7 438.1 219.0

% Casein-Folin method

13z A1FZ2H XE S 2 7158 il A SE =2 ‘Vintor, ‘Metafora’, ‘Kibora’,
‘Redoria’7} 12t4 o2 A=A, g Fojgo] w3 A& FiFo] & ‘Halifax =
3312 2o Aoz AlgH.

() XNZ FF 23 41(2008~2009)
2d o= 12 AWE ‘Vintor!, ‘Metafora’, ‘Kibora’, ‘Redoria’ ¢} s7}¥® ‘Focus’, ‘Nobus’,
‘Injae’ (A F7F) T 75 BF, FHA 42 AFsArh
< “Vintor’, 'Focus’, 'Nobus’, "Metafora’, ‘Redoria’ 5°] 1.5g°]’ 2

2 FAS3, Kibora’9} 'Injae’ 52 °F 1.3gSZ 7IHIT(EE 9).

U{kl
o‘-N
e
ofN
D)
o
2
o
O{N
flo ol\

® 9 FEFE YT ®)

Vintor Focus Nobus Metafora Kibora Injae Redoria
191 1.51 1.56 1.61 1.31 1.39 1.71

FTE YRS AHFol 7L ‘Kibora'$} 'Injae’7} Aoz ygron, A9d 79

g AFol= AATGEE 10). LrH o g FAATS} FAE S Ao AAdAAT v

2o AFAE o8] R = o]tk (Henson, 1961).

¥ 10, =59 Qug (%)
A o Vintor Focus Nobus Metafora Kibora Injae Redoria
% 98.67 98.00 98.00 99.22 91.89 94.11 96.44
= A 98.69 98.45 98.93 97.86 83.10 77.86 98.45

F=TE AAY AR ASFEAL T A5 4F, F AY EF ‘Kibora, ‘Injae’ (A 5

QA FHF)ANA BAH =4 A7 5%, 4%= e

of o3k 2ALZ AA FZ el
o

W FuelRE Held
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e
= =3 @3 S = 9+ 93 0=
AW FF em) em) (em) ) (® (%)
Vintor 35.0 49.8 13.4 11.3 94.2 0
Focus 33.6 495 11.7 12.2 104.0 0
Nobus 38.5 49.8 12.0 121 155.9 0
3 & Metafora 35.3 50.7 11.8 124 108.2 0
Kibora 33.2 45.3 10.9 10.2 75.8 0
Injae 37.2 523 8.0 13.2 64.9 5
Redoria 34.7 421 13.5 17.6 152.1 0
Vintor 38.0 54.6 13.6 121 162.9 0
Focus 33.9 48.1 10.9 13.6 124.0 0
Nobus 354 49.0 12.0 14.5 166.2 0
F A Metafora 39.6 53.7 11.8 159 170.0 0
Kibora 37.2 48.7 12.3 14.2 118.5 0
Injae 39.2 54.7 9.6 18.1 126.7 4
Redoria 30.1 42 .4 13.3 14.6 117.1 0

= =< “Vintor/, ‘Focus’, ‘Nobus’, ‘Metafora’5°] & A 2lo]

& SATREE/1007F BA dEiten], naxl Wael FEnc AL, £, ¢
= =2 AS BYU(E 12). ole YA A& A FE AMIEE dEd
1 Bt T EAe] BAQA FHEG nBAA BFFH HE)

2

T == <3 % T2 A% * 3 T33eq
(g) (cm) (cm) (%) (kg/10a) _ (57/10a)
Vintor 143.0 20.1 4.0 91 3,410 23,852
Focus 173.0 20.9 3.8 89 4,009 23,171
Nobus 172.7 20.2 43 88 3,989 23,082
3 #  Metafora 171.2 21.1 3.9 93 4,180 24,504
Kibora 128.8 19.9 35 89 2,801 21,748
Injae 167.1 19.3 4.1 82 3,445 20,652
Redoria 134.4 21.2 3.3 83 2,856 21,245
Vintor 112.5 24.2 34 71 2,111 18,770
Focus 103.9 23.5 34 76 2,061 19,841
Nobus 120.5 22.8 35 82 2,621 21,756
& Hd  Metafora 117.9 24.2 3.3 62 1,910 16,192
Kibora 98.7 222 3.2 49 1,062 10,755
Injae 206.2 25.5 39 79 3,229 15,661
Redoria 91.6 22.9 3.0 37 878 9,583
¥ AEE 0 &7 3cm ~ 5em 7S
¥ HFTIF L ANFE < YEE x TIAEE
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A2 A TS EW ‘Focus ¢t 'Metafora’ 7} 150g0]/d 0.2 Fuld oz A&7t W
11, ‘Vintor’, ‘Novus'= 130g <F°]al, ‘Kibora’¢} ‘Redoria’~= 120g ©|st= Az oz Ax
. 53] AAA G FHJEFR] ‘Injae’s BAFo] 40g FTo2 3] Hi, ATV}t o] Fof
AR gFob FFEAC] AATHE 13, 19 4). AF FAHT A= WL A2 747 H

wa] = Atz o 2 HAX Y9 “‘Vintor, ‘Focus’, 'Metafora’”, 'Novus & TFZ°] A}st

313 AW % F5E AF AFEA

AZA AEZ AEZF AZET ATFAT BEFEE oM E

Ad FF

Z(g) (cm) (mm) (&3) (1-5)z (%) (%)

Vintor 138.6 16.8 46.9 13.8 1.2 94 0

Focus 178.1 17.6 54.8 16.0 1.2 92 4
Metafora  151.2 17.2 51.1 14.3 13 97 0

3 %  Novus 1364 16.4 51.0 12.9 1.7 95 5
Kibora  114.9 15.8 47.8 13.1 16 84 8

Injae 41.6 233 19.8 115 4.6 2 35

Redoria 1223 15.7 48.9 14.3 1.4 87 6

Vintor 133.7 19.5 43.6 14.0 2.0 87 0

Focus 175.6 18.6 51.8 17.2 1.2 100 0
Metafora  153.4 17.9 49.0 16.7 1.5 95 0

% % Novus 1488 18.1 52.4 16.4 1.7 100 6
Kibora 1285 16.3 50.4 14.2 19 94 0

Injae 31.2 24.2 14.6 9.7 5.0 0 6

Redoria  117.3 15.9 434 14.2 2.0 98 2

Wrje]  FUF 154.9 15.2 56.8 12.1 13 100 0

a9 4. F3E A AH (P EFE Vintor, Focus,

Metafora, Novus, Kibora, Injae, Redoria)
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AE FHZF HA, F AY EF ‘Vintor, ‘Focus’, ‘Nobus’, ‘Metafora’” 5°] 10a%d 2,182~
3,783kgo 2 =orom, i) A& AAF E FFEC] 22 ‘Kibora', ‘Redoria’ = 2 S
2 Azagi1d 4).

4,000 3E3 3577 3,484

3500 | — i 3,237
5 3095 2,983
8 3000
32500 | 2108 2249 2180 2369
# 2,000 ]
1500t 1.289 1,106

1,000 |

500 | 16 _
Vintar Focus Metafora | Mowvuas Kibora Iniae Redaria Wintar Focus Metafora | Movus Kibara Injiae Redaria
Bz Ex
' AT S

# AT FF L SHFTIF(F/10a) x AT
5

X
AW 2 FFE AE 7 (kg/10a)

3+ 7‘49— X ’\1'/\] 71 WE F£=HE “Vintor, ‘Novus'® A Az} =713+, ‘Focus <
2SR (2™ 5). o3 A3 ‘Vintor' 9} ‘Novus'v LA A7+

=
=53] 7%*1"? AEAD A= AFZS ALY # A= ¥, ‘Focus’ 9t ‘Redoria’ = FHo 28
F AeaTFEs} dol FANF FFH YT AES AN F 91, T2 AF7I00] Lo
5% Sl Zasts Ao Adt
“*=Vintor ®Focus *Novus
4500
& 4,000 o
= —
3
9 3,500
Lo
o
<k 3,000
2.a00
12€ 3

I" 6. A7

%
P
4
ol
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A2 8 & A F AAFTY HgE A 2, FFEEE ‘Redoria’, AujAGo
e 2NN AUHoR PrIRAT, RE ATl 28Y B 95% FEAA A
HAHY 7). o2 A2l A/ F AAF WL AL floke A4S ¢ 5 AN

100 100
: Chuncheon Pyeongchang
9
B 998 90.8 |
,,—8 —o— Vintor >— Vintor
._E” —m— Focus —m— Focus
03) —A— Metafora —— Metafora
= 996 R -1 996 | S e -
@ —e— Kibora —e—Kibora
L —¥— Nobus —%— Nobus

—o— Redoria Red —0— Redoria Red
99.4 * * * 99.4
0 5 10 15 20 25 30 0 5 10 15 20 25 30

oM Ekom,

Aol H] s

Firmness (N)

Days in Storage

a9 7.

2 AR T AFZ AT W

Days in Storage

2897 A & QuoA A WA o] AEE FAS Ay} ‘Metafora’, ‘Focus’, ‘Kibora’
wPAQ) FAo] FART BA Jehgth(1Y 8). 7129 BudHE He
AP A A At SAE Aol AETt et st th(Kang 5, 2008).
1.0
OChuncheon [ Pyeongchang
0.8
T 1
06 -~ e i i R -
LTI 1
04
02 - P - - - - -
0.0
Vintor Focus Metafora Kibora Nobus Redoria
Cultivars Red
a9 8 549 A & A s}
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o\

2\ A FAY SFEIS5 X2 SEF D HAAo] AUFHOE $4=3 ‘Vintor, ‘Focus’,
‘Metafora’, ‘Nobus'¢}, 3 % AF4E Wz SARt A2 Ze}
ol XA EHLAS = ‘Redoria’S 23 Awkslyc) wh %
‘Kibora's} ¥e] 48 A7 22 ATAH = 'Injae’= AFeHA @& A= ARG

o

A

() AZ FF HTFT A'L(2009)
2z} AWrE ‘Vintor!, ‘Focus’, ‘Nobus’, ‘Metafora’, 'Redoria’ = 5% %9 HZ EA AR
7] Slshel AR HAF BAA FHeNA 39 AL S
NE gl 1 2 GBS FE SFTIR(F/100)9 AF, AAE AGAH T AY
B2EF 22 AEZo] =& ‘Vintor, ‘Focus, ‘Nobus’, ‘Metafora’ $°] =1, AEEZE 11
AR HHFo] FHEG XAY T/RELS Fi(2E 10), T FHS =JTHTE 9).
30,000 128,68828 467 0.60 7 ‘A
28,000 - 0.55 1 0.52
26,000 - 0.50 7 = 0.46 ‘m
24,000 - 0.45 -
g 22,000 - 0.40 -
@ 20,000 0é‘IOSS T 031 0.32 S
E‘E 18,000 - " o050 | 027 028
16,000 0.25 -
14,000 0.20 -
12,000 - 0.15 -
10,000 - . . . . 0.10
= = = = = =
3 =3 3z =z
a8 9. Ay 2 FF3E AAY T FH a9 10. A € FFE XA T/R&

o+ g HAY, 2 A7 17.8%, 47.6% =2 =Sk o|H T
= =9 T2 ARE #ZAE

el %E‘r(;‘% 14). =% AZS Aeds o Ao FE7E HolA AFEHE YA st
g 11). HkHde] “Vintor, Focus’,

Novus'ts Qo] 3t @xto] LA ol ATHHNE A SATHIH 11).
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E 4 AW 2 EEE AAY AdE 4% 54

A sz =4 =R cAANTedES 3EE doB4E 098 798

(mm) (cm) (2) (2) (%) (%) o) ()

Vintor 366 235  131.0 35.9 93.1 4.93 526 0.0

Focus 348 213 1277 315 90.6 1.85 317 0.0

3 % Metafora 359 210 1307 329 86.9 17.18 0.00 00
Novus 356 222 1187 312 83.9 0.00 152 00
Redoria 333 253 1319 375 703 1.67 000 00
Vintor 386 234 1431 33.8 90.3 0.0 0.0 0.0

Focus 392 218 1454 325 89.3 0.0 0.0 0.0

+ % Metafora 382 232 1434 331 83.1 47.6 121 00
Novus 380 181 1375 34.1 90.0 0.0 0.0 0.3
Redoria 320 235 1137 254 72.7 0.0 0.0 0.0

# AEE 274 3em ~ 5em 71F

FHl (3 Metafora, %~ Vintor)

U% ARES FUS] B, nFP] AT W] ANAE FFE 2 54
2459 “Focus' & 11%_% |53} 397kx AAret, FWYF Vintor, Novus
= 2ol AFHAE A Bel, 53] Lwsb v

AlZ1el 5t Aufsh= Aol vl T2

e
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a
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—_
e
N
N,
O::,
olv
ol
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o
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=
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316, FTE T2 add wE AZ AS 54
sz Fo2d A=AAE A=F A= A=A+ ATAT
° (%) (8) (cm) (mm) B) (1-5)z
3cm™u| Tt 103.6 15.0 37.0 7.4 2.8
3~4cm 139.6 18.2 45.8 11.4 2.2
Vintor
4~5cm 190.1 20.2 55.3 16.2 2.0
5cmo] 211.2 18.8 60.9 14.0 1.6
3cm || HH 117.0 16.1 45.7 11.8 2.0
3~4cm 152.3 16.2 48.4 15.6 1.0
Focus
4~5cm 197.1 16.9 61.5 18.8 1.2
5cmo] 206.8 16.8 63.7 19.4 2.0
3cm™| 7F 104.4 17.7 45.3 10.0 3.0
3~4cm 197.3 19.7 51.9 14.8 2.0
Metafora
4~5cm 214.0 20.1 57.2 15.2 2.0
5cmo] 184.1 18.7 59.2 14.2 1.8
P ATE  U(FE)-5(EH)
¥ AZ FF . FEFTIF(F/10a) x AZAAFT x AZGES
55 9P 52749 1205099 AEL AR ANAE 27 demedems] F2L 4
Avstelop s, Sl W4 729 150gHele) AEL AN AAAE 27 4-5eme] F
22 Aastelol FALES ARG B AL & dE Ao vehdehad 14, 1)

MO|Z# IR aee

[ o 8{30=)| pvalue
6.5 48 <0001
44 $7 0.006
66 59 0.02
AAFE 1%+ FAUFFT 0K

b -1

Pulmuone

HAE MM 20| SHM S22

ol e I H B0 D1 =

LIEHS (p<0.001).

@

7

S SoiEE TR OIBE

- RN 0 19

4%
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250 ~Vintor —Focus

S 200 -
Ko
E 150 =T
100
3 3.5 4.5 5
=4 (cm)

a9 15, FFE FIAAEA) BE A AAF ¥

~5cmZ 18] foll mel o] FFof ge TS AT 5 e A
1023 4473, 33HF, 2631 F, NHAF 5 44 o

33,0005 26,0005 22,0005

oY 16 ANEEE AAY A% 3

79 A

o
=
v T

317 ANEE wE AAY AYHE BS54

ANEd=e 2% 4% q4F d FAAT A= FUe

((7/10a) _ (cm) (cm) (cm) 3) (g) (g) (%)

44,000 20.9 31.7 9.1 6.7 28.3 43 0.0

. 33,000 194 26.9 8.8 10.0 37.7 5.8 0.0
Vintor

26,000 21.7 321 10.3 8.9 47.6 7.6 0.0

22,000 179 31.7 9.6 9.1 493 6.0 0.0

44,000 20.1 33.0 10.1 7.8 39.7 5.3 0.0

Metafora 33,000 17.3 28.8 8.6 10.0 377 5.3 0.0

26,000 21.6 28.9 8.9 10.8 43.1 6.1 0.0

22,000 21.3 351 11.2 10.5 60.3 8.9 0.0

170 = I, AEHT7 A



O grz 1

53] ¢33

ka

, ‘Metafora’ =

A2 garel HFEHA GATHE 18).

F(F/10a)= “Vintor' ¢ 7% A
44,0005 4 718 =9 R

RHLH

A% 33,00000 4 28,3515 /10a% 7}%
18), B 7o 28.6mm=E thAi 2o}

=
ST

0.30 30,000 - 28,351
25,627
0.25 25,000 - 23,046
21,017
19,41719,465
0.20 g 20,000 7
Woas f(} 15,000 |
3 b 10,656
0.10 <+ 10,000 -
: 6,408
008 5,000 | I
0.00 O (=] (=1 [=1 o [=1 o (=1 4/"
44,000 33,000 26,000 22 000 44 000|33,000 26,000 22,000 ;r ; § § § E § §
Vintor Metafora Vintor Metafora
Oy 17. ALz wE AAZ T/RE I8 18 AL e XA T2+ F%
¥ 18 ANUES] BE A7 A% 4S5
z= AAd= 273 2 ZAAF ZTEFT FEFE E¢IENE oHE
(5/10a) (mm)  (cm) (8) (8) (%) (%) (%)
44,000 26.5 24.3 62.5 159 60.9 2.2 0.0
33,000 32.2 26.2 122.2 26.4 88.7 0.0 0.0
Vintor
26,000 35.2 249 140.4 30.9 86.0 8.7 1.6
22,000 35.5 24.6 136.2 31.5 95.2 2.4 7.1
44,000 28.6 20.9 74.6 22.3 76.2 27.9 1.3
33,000 33.2 23.0 124.7 243 90.7 25.2 3.3
Metafora
26,000 34.2 24.6 137.2 29.0 88.9 49.8 0.0
22,000 40.1 23.2 155.4 41.6 93.6 66.6 2.0
¥ AEE . 27 3cm ~ 5ecm 7]E
ol 25 7| Agu;} & e %e

ol it
_&L_l‘
il
tlo

2o H At & 171



2) Sk F2 AL 9T AdE A A
S EEE

@ 143 5%7] 59 (2007~2008)

f .
il - HA7)2e] wsk B3 Ad 33 PR 10T o) =4 vEht dAE HJE} a7
Ak AL AA7F FHAA FH vl ol Aoz Gkt (1™ 19).
1200 1200
——=H 3dgd
_ 1000 _ 1000 r Cm s oHuE
= K-
F 800 f E 800
< <
Ki 600 | K| 600
ol oll
R 400 | ' 400
1 1k
200 200
0 0
58 68 7 8g 92 10¥ 58 62 72 83 9% 10¥
(eH) (Ed)
—e—3dgd FI|2 —W—doldr 3102 —e—3d™d Fur|2 —W-dgoldx 102
——"3dga FHAI|2" "o A= A7 2" ——'3dga A2 "ol A e E A2
35 350
30 300 |
D) 28 ./._,_/:I\.\. 5 28.8 i e
o 15 // S M 150 | //' IS
N 10 \ " 100 \
5 4 50
0 00 : : : : :
59 e 7¥ 8¥ 9 10% sd 63 7d sd o 10
(elH) (=4)

172 % I, AEHATZ D



19 %27 dng (9 : %)

A o £z # F
13} 23} 33} 4% 53}
ol A Vintor 80.3 76.4 83.9 97.7 89.3
Metafora 83.1 74.8 871 89.7 89.1
= 2 Vintor 87.5 74.0 79.3 79.0 89.9
Metafora 84.9 72.0 76.0 78.0 75.1

% 9 302 F 24}

BE71E AGE A5 A9E 2 o7t gler, FU&S dAe 5¢ sk, 32 6¥
stoll 3% A=Y FUES HATH(E 20). 599 ol 7FE XA F7 BE3H ulg- F
2 FUES B AoE AdHT VA FHoRE §HS FUE SHA HW X2 AAto] &7}
ol WHo g Fui7t #EdA JAyPdE F2L Solrt @Aty AFEAQ A= XFAYAHo)
oAHA Hoh
20, AU AgFE ASEA (F=AF + 2007. 10. 17.)

Ad FF i 2 Zem) ¢ Fem) 4§ F(m) F FE) FHE%)

543} 33.2 41.2 13.5 19.1 3

697 33.2 428 13.7 16.1 1

Vintor 695 32.4 43.7 13.6 16.4 0

64 3} 31.2 43.7 13.3 15.3 0

91 A 74 25.3 36.3 11.0 13.6 0
b 593} 36.4 48.8 13.9 18.1 3
697 37.7 481 14.7 19.6 1

Metafora 69= 36.0 443 13.6 20.7 0

62 3} 34.8 43.4 13.7 16.8 0

74 27.7 35.4 10.9 14.1 0

64 3} 34.4 47.6 14.7 19.0 3

74% 35.3 454 14.6 19.7 0

Vintor 749% 31.6 44.6 14.1 17.7 0

74 5} 29.0 412 13.2 16.2 0

e 897 254 33.7 115 14.6 0
o 64 3} 35.9 47.2 13.7 19.3 4
747 38.8 499 15.6 20.2 0

Metafora 79% 36.3 48.1 14.1 19.1 0

74 5} 29.9 421 13.1 16.9 0

897 24.6 37.1 13.3 15.0 0

AdE el hE F2 A gAHCE HF/t MEFS FTHPL, A9 F
FFe Fo] B Udshgont 4G ¥ wge] BeHAagel, FAF YxAS
A=
R

A Aoz FAGFHJHZH 20). I 1579 FZolA 1719

2, o7t %173



o] AAE 7 WEo @A F9 FA(kg/10a)7} obd $HFTY (F/10a)2 FHS
ZALEoF Bk Aoz deETh
3# 21 AdE AshE 554 (AL 2007. 10. 17.)
= = AP O o o 2= 2=
A FE AT 2@ (o w000 et A%
59 5} 353.3 30.4 5.0 64 28 2,735 100
64 300.5 29.3 45 76 17 2,631 9
Vintor 693 266.3 29.0 4.0 76 16 2,551 93
64 3} 230.3 24.7 35 84 6 2,850 104
ol A 794 166.8 21.3 3.3 60 25 1,333 49
= 59 3} 394.3 25.9 5.5 66 27 3,238 100
69 3442 26.3 49 76 16 2,921 90
Metafora 6¥% 306.5 25.7 45 79 11 3,160 98
64 3} 234.2 23.3 41 78 6 2,456 76
78% 183.8 174 3.5 79 4 1,936 60
64 5} 341.7 30.8 4.6 82 5 3,662 100
74 % 335.8 29.2 48 89 1 3,311 90
Vintor 79% 265.3 29.1 44 91 1 2,877 79
79 5} 234.5 24.8 43 91 0 2,536 69
= 2 84 170.8 20.3 3.7 75 0 1,615 44
i 64 3} 380.0 27.5 48 82 1 3,981 100
74 % 348.1 27.2 49 94 0 3,516 88
Metafora 7Y% 289.3 26.2 4.6 91 0 3,010 76
743} 234.2 23.3 41 90 0 2,477 62
89 169.4 18.5 3.6 83 0 1,585 40

a9 20 AAY BAEHSHE AR, A5

HE71E A2 AFEALLS AAAY Vintor' & ¢, 10aF A2 FEF2 68 T, 6¥

[e=]
=
sheoll Zhzh 1,527kg, 2,272kgS 2 Bl A EHOW, ‘Metafora’' = 69 3taz, 79 Aol 7t

174 ¢ . AEATZAD



7} 1,112kg, 1,552kgo. 2 A o2 #3UTh ‘Metafora” 59 A+ A5 &
7t BedA AP o] AEEo] 5%2 XF Hato] BErlsEATHE 22, 2

22 9F714E AE AS SA(QA, '07)
== o A A 4% a4 AT= FEE
=2 -‘-4- () 7] 0
(8) (cm) (cm) (1-5)z (%)
593} 212.4 20.7 63.0 15 78
69 194.0 19.0 62.0 1.8 85
Vintor 693 193.2 18.9 60.1 1.3 83
69 3} 188.4 19.1 58.1 1.1 98
79 197.6 19.1 59.5 13 90
593} 111.1 15.5 56.6 3.9 5
69 187.7 18.4 65.0 1.8 35
Metafora 6e= 180.5 17.6 65.2 14 55
64 3} 151.5 16.9 57.3 2.7 70
79 163.8 17.8 62.6 1.2 90
Y ATE  U(FF) ~ 5(EF)
2,500 r 22_72
2,000 r
— 1,62 1,552
§ 1,800 4 574 Las ==
g 1023 1,112
0 1,000 - ’
<+
557
46
0 ‘ ‘ ‘ ‘ L ‘ ‘ ‘ ‘
st | oa | 6= | est | 74 | sa | oa | o= | es | 7a
Vintor Metafora
a9 21 3718 X FE(AA, '07)
A X2 S-S vustd FHo] AARG ik A YeEPSAIRHE 23), YA o
FH=xo] AAAGY] FFo| W Aol @ol FiFo] A FAoZ ATHM, XA A
AxE AEZF Qsith

2. oAt % 175



3 23 A X2 554 (Vintor, '07)

Ay sz AT 9% qE ATE AEFE e

(8) (cm) (cm) (1-5)z (%) (kg/10a)

543} 212.4 20.7 6.3 1.5 78 1,274

64 194.0 19.0 6.2 1.8 85 1,443

A A 6¥ % 193.2 18.9 6.0 1.3 83 1,527
643}t 188.4 19.1 5.8 11 98 2,272

78% 197.6 19.1 5.9 1.3 90 1,421

643} 208.3 19.4 6.2 2.0 88 1,953

7% 229.6 18.8 6.9 3.2 73 1,641

= A 7E%E 237.0 20.2 6.3 21 100 2,570
743} 202.2 20.5 5.7 2.0 98 2,132

8¥ 2327 20.4 6.6 3.2 45 990

# XE FH . SFETIF(F/10a) x AZAAT x AZAEFE

) 2dx+ 9% 7] T (2008~2009)

1ae] A AGom AAdN AWL FAF Ad, BA elAAe] FAAL]
W] A2 (EAE 5) FA BANAL, A Ao AMAL FAEs} Fol A
7} oldtha gaE g ol m@Aeln YriHor BAA FF ARE APAGL WA
shel 23 7] PR AES FASHAT. BEe 64 3, F, de, 79 3, T 44
SGEaai, #9L 62 a1, 79 4, 7, s, 89 el H3712 deladthad 22).

O

aY 22 GF7IE(ER) AFPRR™BEDETH 6%, 65, 63}, 7, 7%, AA)

176 = . AlHATZTH



A T2 A F Bl WsE BA HY nBAA FFo] FARJA FH
Hlg) g os sekon, 53 A5x7] 3092 F<te == 10T/ Zel7h vEst
(L€ 23)

N w
yi O
| |

N
o
|

W 25(°C)
R R
o (8, ]

[
5
0 T T T T T T I I I 1
1 21 41 61 81 101 121
DAS
Y 23 AHE A57|3be] whE "2

¥ 24 A 2 gF7E AR ASEA

= i 2= = = o
AL S-S - W

697 26.8 448 11.8 11.6 922 0

6€ % 27.5 45.1 13.2 10.3 95.3 0

Vintor 693} 28.9 449 12.0 7.5 65.5 0

78 24.7 35.9 11.1 6.9 56.7 0

7% 24.1 34.4 10.2 7.7 421 0

62 26.3 46.1 11.2 13.5 106.4 0

693 31.1 47.1 11.8 12.1 105.9 0

H%  Focus 693} 26.7 475 10.7 11.8 83.9 0

78 25.8 37.0 10.1 9.1 57.4 0

7% 27.5 35.7 9.6 9.9 62.9 0

697 30.3 455 11.4 11.0 101.0 0

693 30.0 46.7 11.3 11.7 86.5 0

Metafora 6% 3} 29.0 441 11.8 10.8 78.9 0

784 25.4 36.0 9.8 10.5 66.4 0

74% 26.1 35.5 10.3 10.9 57.9 0

2. oAt %177



=X P =z 2= = =&

A T N N
6¥ 3} 39.1 52.6 15.1 12.3 187.0 0

78 % 40.0 52.4 14.5 11.0 165.7 0

Vintor 79% 40.4 54.3 13.2 12.1 166.8 0

74 5} 37.7 55.0 13.5 11.5 160.3 0

847 35.8 495 11.8 11.7 110.2 0

6¥ 3} 371 475 12.1 13.6 263.9 0

78 415 52.2 12.9 12.9 170.9 0

%  Focus 7¥€9%F 38.7 50.1 12.5 15.5 180.6 0
74 5} 42.3 53.2 11.7 12.7 158.0 0

847 39.4 49.6 10.2 11.7 96.3 0

643} 41.9 54.7 15.1 16.9 266.7 0

78 46.4 63.0 14.6 12.9 208.1 0

Metafora 79= 409 56.0 13.2 16.1 211.4 0
743} 449 59.0 13.2 129 155.0 0

84 37.7 49.7 11.5 14.4 124.6 0

_

SoAFE 25, 2, 240
&, 69 3t<e=o] ‘Metafora’®] 73
W, =3-& ‘Vintor, ‘Focus’® A% 69 3h<,

79 4, 79 Fw0] ‘Metafora’®] AS 79 A, 7€ T $EFEETUE BUATHE 25).

o d
o
e
ofy
i
(@)
e
ofs
oy
o
—o
)
ofN
rld
&
)
b
X2
o

E 25 AW R REAE Ak AE5A
s &

o= 23X = ) s i
SR T R T T

67 140.1 20.0 4.0 82 3,076 21,961

6% 157.4 20.2 4.1 87 3,637 23,108

Vintor 63} 116.5 19.5 3.6 72 2,243 19,260

7% 79.6 20.5 3.0 54 1,142 14,347

7 53.4 18.5 2.8 64 906 16,965

6% 155.5 21.6 3.9 71 2,959 19,031

6% 152.9 20.5 3.5 83 3,326 21,758

= Focus 69 108.2 19.5 34 74 2,135 19,728

77 73.5 19.1 29 58 1,131 15,388

7% 68.0 18.3 2.8 33 571 8,392

6% 159.3 19.2 4.1 53 2,251 14,132

6% 143.3 19.9 3.5 82 3,117 21,755

Metafora 63} 110.5 204 3.7 73 2,155 19,505

77 106.7 21.2 3.3 41 1,150 10,782

7% 65.5 18.2 2.8 50 827 12,626

178 £ M. AlHATZD



o= =1 = =9 N S Af= L~
Ao £ wxs ©T° =% =7 AEE FEF  HFIIF

() (m)  (m) (%) (kg/l0a) _ (/10a)

o

63}t 192.5 28.5 3.7 94 4,770 24,777

7% 146.8 27.8 3.3 88 3,375 22,992

Vintor 7% 121.8 245 34 72 2,252 18,491
73}k 99.0 21.3 3.3 53 1,357 13,705

8 67.8 21.0 2.8 32 563 8,306

63} 196.9 28.8 3.7 100 5,228 26,548

7% 133.4 25.1 3.6 79 2,742 20,554

&% Focus 7% 156.3 25.0 3.6 75 2,928 18,735
75 80.2 20.0 3.0 45 930 11,595

8 427 20.9 2.3 12 135 3,165

63 207.1 26.5 4.0 63 3,372 16,278

7% 103.7 26.6 34 77 2,102 20,277
Metafora 7% 124.1 24.4 35 68 2,168 17,472
73} 68.3 22,5 2.7 38 654 9,571

8% 70.8 20.6 2.7 22 407 5,742

2 3 A2 A% T AY BT 377 2o45F AT grde 3
G2 BQL, B Vintore 29 68 Fe~3he IE7104 AAF 120g0]4e] ol

130g ©o]de] x|Fo] ALFE ATHEE 26).

rl
il
A
k)
o\
N,
9
>
ox
ﬁ
ofN ¢

® 26 A 2 FFE gFUd WE AE ASEA

AZAAF ASF ASF ASHEF ATAF BFE

N,
2
o
ofN
%
o
N,

(8 (cm) (mm) ) (1-5)z (%)

673 130.4 16.1 46.1 11.4 1.2 93

6% 140.8 15.4 51.8 12.0 1.2 88

Vintor 63} 125.4 15.2 47.7 10.8 1 95
7% 109.0 14.5 447 10.2 1.8 56

7% 86.6 14.2 39.4 9.4 22 20

673 153.2 16.8 51.9 11.4 1.8 82

6% 177.8 16.6 53.6 12.0 1.2 84

H%  Focus 63}t 163.6 17.5 53.1 12.0 1.4 97
7% 136.8 14.5 51.0 11.8 1.6 96

7% 143.8 15.6 493 11.8 1.2 82

673 128.8 15.8 483 10.2 1.4 57

6% 130.6 15.0 52.8 11.0 14 76
Metafora 63} 147.2 15.3 52.4 11.6 1.6 89
7% 117.8 13.6 48.9 13.2 1.4 89

7% 137.6 14.5 52.0 12.2 1.2 92

2, oAt %179



A9 =z mz,) A2UNET AEF  ASE A2qF ATAF AEE

(8) (cm) (mm) 3) (1-5)z (%)

63} 143.8 16.84 4748 12.2 1.4 80

7% 160.2 17.3 47.92 12.4 1.2 97

Vintor 7% 171.6 17.6 49.66 12.2 2 95
73} 115.6 18.72 40.26 13.2 24 78

8 108.2 18.72 40.26 13.2 2.4 78

63} 207 16.7 62.2 14.6 1 90

7% 189.2 16.76 59.66 15.4 1.4 97

&7 Focus 7% 216.6 18.28 59.26 17.2 1.6 97
73} 160.8 17.98 51.26 16.8 1.2 100

8 160.8 17.98 51.26 16.8 1.2 100

63} 165.2 16.26 55.08 13 2 86

7% 144.6 15.5 51.66 13.6 1.2 94

Metafora 7% 143.2 15.5 51.4 13.4 1.8 98
735} 152 19.02 46.66 16.2 1.6 94

8 152 19.02 46.66 16.2 1.6 94

D ATE L YFE)5(EH)

Al 2 EE A2 FFe G A, Vinor FFS 68 ¥, F, el BFse
Aol 10a%3 F 2300kgeld BT 4 93, Focus't 68 4, F, 3, 78 Feol 3E5

o

] 3
= Zlo] °F 2,000kgol’d A2to]l 7Hs kA th ‘Metafora’= SEAFTLE 69 Aol IF
Heg sto} Batm Fo} WAo] Wol FiFo] st BFS EATHIHE 25). &9 A
=

=
+ AAHOR BIRYG FFo] A UshkA®, Az FAANM 2 Folzh eruth
=8 WA WA AME e Ame Qo] Azo] wol Ewo] A W, 1A
9 BFe) NEe Azl glo} MEd RS YA aY 24). ol @Al Aol A
AL BAY, T2 AMAGY e % duR § Fxde] 9% M Ao By

= - -
g% = A

a9 24, AiE X2 A7 ('Vintor')
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3,500 3.258 5138
~ 3000 toesg 20 (]
8,0 Lo 5203 2,397 2,552
ER i 2012 &155
= 2,000 1,604
<+ 1,500 1126
gg] 1,040 ;
1,000 + 877
B0 H 268 H H
—_ Il | | Il ’_l Il Il Il Il | Il Il Il Il Il ]
64 | 62 ‘ 65t ‘ 7w 1E | ey | 6 ‘ 65t ‘ M| TE | 8t | 62 ‘ 65k ‘ | 1E
Wirtor Focus Metafora
=
6,000
4,945
= 5.000 —
8 3,951
= 3,006
%3000 280 2318 2785 , 11y
i 200 | 1,865 :
' 1,242 1,364
1000 704 H 509 H g1
_ . Ao P m, .
63t ‘ | E | Te ‘ gar | st ‘ | 1E ‘ 75t ‘ ga | 6ot ‘ | 7= | 7ot 84;*
Wirtar Focus Metafora
= H
a9 25 A 9 FFE gFU]d i X 5

() 3@z HAF HF 7] 73 (2009)

Az APAF} T A BE RFo 20145 23, 270 gaddn, T/REL
S7FFATHE 27, 1™ 26). 53] FHFSIF(F/10a)= BFe] 45 Vintor, ‘Focus’ FF
o] 6¥ T, 69 FTT, 69 St FF Al 7P Bow, 7€ A o2 vWe Aok
delHe Turt FUHOE WE ‘Metafora' sl A% 79 Aol HFHE B £
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Qe wz dzs =8 o3 TAATIdET 4¥e EE cl¥e
(mm)  (cm) (8 (8 (%) (%) (%)
6’3 40.0 19.1 138.4 349 84.8 1.7 1.7
6% 36.6 22.1 132.1 28.3 85.5 0.0 6.7
Vintor 63} 335 24.0 115.3 28.4 88.1 45 0.0
773 29.1 215 73.6 17.8 60.1 1.0 4.6
7% 27.5 32.1 78.1 213 56.7 0.0 0.0
6% 39.9 18.1 134.9 33.9 84.1 3.0 3.0
6% 37.1 21.8 130.3 375 90.9 16.8 0.0
%% Focus 63 34.6 21.8 125.0 31.2 78.1 2.8 0.0
7% 313 19.4 77.2 17.9 67.3 1.1 8.9
7% 285 27.5 79.3 205 63.9 0.0 0.0
67 37.2 18.8 135.0 33.1 85.7 413 1.6
6% 35.4 21.2 125.3 324 84.4 14.5 1.8
Metafora 63} 33.1 24.6 117.6 293 87.3 5.7 0.0
7% 313 23.9 90.8 21.1 81.5 0.0 5.1
7% 28.6 30.6 83.6 239 58.4 0.0 3.7
65} 43.4 26.2 159.5 389 93.3 0.0 0.0
7’3 35.5 232 143.5 403 88.8 0.0 0.0
Vintor 7% 37.2 24.0 140.9 343 81.4 0.0 0.0
75} 36.2 21.9 128.4 29.0 81.5 0.0 0.0
8% 33.9 23.9 114.9 28.4 61.9 0.0 0.0
63} 42.0 237 1537 39.3 91.0 0.0 0.0
7’3 39.8 22.4 151.2 36.5 80.8 0.0 0.0
%#3#  Focus 7% 39.9 228 147.5 36.6 77.5 0.0 0.0
75} 37.3 217 1343 34.8 67.1 0.0 0.0
8% 34.6 22.6 116.0 27.3 63.2 0.0 0.0
63} 38.7 25.3 160.0 38.8 86.7 39.8 0.0
773 40.1 25.0 161.7 38.1 80.8 221 0.0
Metafora 7% 36.7 227 1415 283 85.2 11.6 0.0
75} 37.6 20.8 128.6 25.4 66.6 7.0 0.0
8% 35.0 20.0 102.7 238 55.3 0.0 0.0

% AEE . 27 3cm ~ 5em 7|E

182 & M. A=z



0.70 4
0.60 4
0.50 A
0.40 4
ol
&
=
0.30 4
0.20 4
0.10 -
0.00 -
<0 KO 3o <0 KR <0 KK o] <0 KK <0 KW 3o <0 KK 3o <0 KR 10| <0 1o <0 kW 1o <0 1o <0 KW o <U
w W | P Wl w Wl M~ M~ wl W W PP W P~ 00 wl P~ M~ I~ 03 w [ P~ M~ 00
Vintor Focus Metafora Vintor Focus Metafora
a4 260 A B FFE AT wE A7 T/RE
30,000 -
28,000 -
26,000 -
24,000 4
E 22,000 -
g
K|
E 20,000
<k
18,000 -
16,000
14,000
12,000 |
10000 28 8 8 8 8 S UESEESESSNENESSSSSSNSNN.
=0 KK o] =0 KK 20 KK jo <0 KK 20 KK jof <0 KK o] <0 KK o] X0 30 =0 KK 3o/ <0 10| 20 KK 1o <
! ! o M~ W W W M~ e ! ol P~ W M~ M~ M~ 00 O 0| W M~ M M~ 00
Vintor Focus Metafora Vintor Focus Metafora
a9 27 Al B F3E gl wE AAY F B
A FF B3 FIFEISIF(F/10a)%t A AHE B oY, ‘Metafora’®] B¢ 673
(@) L= o) 2=
o Al W SEUT ol AHoE 2AFY ‘Metafora’ o] AFAF7E AoAAA HA 3

=
=& SohRstE FESo] Aadt] WEoITHE A,
T3 F=Ho) HA XE FEHEY i =4 YEYAE, AAE ArE X2 3

flo

2o H 7t & 183



FGog Holdx o At Ada, EFstti(d 28). ol#d olf= A4 HAE
] 7h BARJ] - AujEEA By duxp B 2 fH7] Al 2EHAVG
o

A7) Eoz FZH)

A A PS FHete] B, AZ AT BT AAY $ZFFZF(F/10a)= LBA
1 FAoA ‘Vintor, ‘Focus’ #F EF 62 FE~ske #F Al 25HF o] AAto]l 7hs st
a1, AZE 23E~3287HA o] Jhedt Aoz yEiytth whdd] BAY EHe ARkH
o8 AR FFRG FFFIFF FLEAT. EF AZ AL THestAR FAo
E@Fsto] fr& Al nielojrt dmshA G Aoz EAlE o] AF Aol HEehA 2 A
o=

184 % I, Atz



3}

o

T WE XA YEES £I3F, IF
95.4%, 95.1%, 77.8%, 66.6% % =91, AH3}EL £9F2 A3 RE A HolA 99%°]
A Egton, FxA e H(AAUE 33,0005/10a)S DY E, 3EE o]

Holz, ga(2e4), Y w02 27

[k

7} 99,0009 /10222

Lrghth(1 Y 28).

3 28 R YJEE, 28Xz AEEs B TAL8E
Aue o= A7+ A 3)-§ 248
Sﬂ'%‘ﬂ"ﬁ l:]o = ‘q'OH] gaﬂﬂ'g [¢) ]' %:
(%) () (%) (H/10a)
H = 66.6 62 99.4 99,000
9} Z g o] 95.1 82 99.2 99,000
ey (B2 2)) 77.8 62 99.4 199,000
& 95.4 10,796 - 266,000
4. H R
1) 2 A AEF AL

= 3 F= FETIF(F/10a)9] B, AxE AFEH F A
B5F T AEE°] ¥2 ‘Vintor, ‘Focus’, ‘Nobus’, ‘Metafora’5°] H3i, A=z =
BRBAR FFel FHRG AAL S T/REL B3, F25FS =

s

Vintor’, ‘Focus’, ‘Nobus’, ‘Metafora’ 5& &30

=
=
2 98, ‘Injae’s A FHRITLE HAFTE H
s

)
52

o
-

3 X2 LA Vo] WE S22 ‘Vintor, ‘Novus @] A-$ AxF 715931, ‘Focus’
9} ‘Redoria’ = =} 7+43FATH o83k 23} “Vintor' ¢ ‘Novus' = AT AL 7|3HS
i3] AAoF AEA A= AES LS 4 3= ¥, ‘Focus 9t ‘Redoria’ & &%
FED e AEE AT F don T2 AZVT] dojASFE FEFo] A

=

23}

32 o

oot & 185



o aga AT AT AT 28T 995% FE7HA FAEHUL, EFEHEE
‘Redoria’, AujRGE& FHAA ®o] ZHAsyTh 28¢ AFA & ZHAE+ ‘Metafora’,

‘Focus' ol A =9row, o] FHRTG =4t}

o 53] & FE74Q 120gH 99 AFe A7 AsiME 278 3em~4emd FES
Aibstedor skan, U Wg A 150gWiele] XS ALbsh] fEixe 2

rH

o ANUES WE AAY YRS T EF BT ANLESL FLISE 98, 97,

o
ot

i
r

F(F/10a)= “Vintor'e] 7% AAEE 33,0001 4 28,3515/10a= 7}

=
E
=31, ‘Metafora’ = 44,0005 4 713 =3A T B 273 o] 28.6mmE tha ko).

o A ANFZAH F A BF fFIVF moAFE 2F, 2] FAAL, T/RE
< F7teATh 53 $#FEFITF(F/10a)= HEY A9 Vintor, ‘Focus' FZEo| 649
B, 69 T, 69 dte F Al 7P gten, 79 Aed e v A 4

<HIt7} iAo R wmE ‘Metafora’®] ¢ 7€ el AFeAR e

o off % MY
N o
g
—
g
tlo
e
tlo
¥
%2
32,
v
A
)
N
12
o
0¥
=2
z
ofr
ox
=
Y
o
fru
+
ol
N
~
—_
S
3
N\

2 4
R
=
2
&
jusl
of\
o
e
QL
2
%)
of\
>
=
[}
)
o
A
=
o
o,
T
o,
L
)

= 3+ 2
= 3 Al 1,040kg/10a2 vi$- itk ole Auldoz ZAFQ ‘Metafora’ 2] A&

57} Lol AA HW A= Sl RIE FEO] gady] Mrolth

Hol WAe) AT +FRT i BA UEIAT, AAdz a8 A2
oz urdE Q9 pFAelt AR, B oA olFE AL

186 % II. AlEHAT A



1 AAYZE HAQ - AujHEA w7 dw

‘}_ L=t
= 1 =
27b AE @ B4 9B vX) Rz FEHo

!
Jo
2l
N
1=l
o
[>
[m
&

v T2 AgA 7s i

o U wE AAY JREL £3F, gFHolZ, AYEY4), AW £o2 47
95.4%, 95.1%, 77.8%, 66.6%% =Skal, HEI}E&L E£uF
9% Ekon, FAALQHALE 33,0005/10a) =
/10ao 2 ok

rlo

5 Q&

MO
ra

Améziane 5 5%l. 1997. Phosphate availability in combination with nitrate availability
affects root yield and chicon yield and quality of Belgian endive(Cichorium
intybus). Plant and soil 191(2) : 269 ~277.

Bae, J.H. 5 10¢]. 2005. A7 2] ¢FF 2 AF Ak Arle S AT AT
ARPC 71314,

Bae, J.H. 2005. Effects of blanching culture days on the growth and quality of chicon.
Journal of Bio-Environment Control 14 : 114~118.

Bae, J.H. & 3%1. 2005. MAPAZA ZZA &7, 3] /5, R AF2=7F AZ A4
"] X]= 4 3&F. Journal of Bio-Environment Control 14(2) : 69~75.

Corey, K.A. & 2¢l. 1987. Production of Belgian endive: Description and prospects for
the United States. HortScience 22 : 1044.

Corey, K.A. 5 3%l. 1990. Witloof chicory: A new vegetable crop in the United States :
414~418. Timber Press (in Portland)

Fiala, V. & 2%l. 1980. The aptitude of roots of Witloof chicory for chicon production
studied by their carbohydrate composition. Scientia horticulturae 13(2) : 125-134.

Konig, R. & 2%l. 2001. Evaluation of witloof chicory cultivars for bolting. South African
journal of plant and soil 19(1) : 48~49.

Konig, R. & 2%1. 2003. The relationship between chicon quality and lateral root
formation in witloof chicory(Cichorium intybus L). South African journal of
plant and soil 20(3) : 100~102.

Robert, J.A. 5 22l. 2003. Chicory root yield and carbohydrate composition is influenced
by cultivar selection, planting, and harvest date. Crop Science 44 : 748~752.

Ryder, E.J. 1998. Lettuce, endive and chicory. CABI Publishing (in UK).

o Aot & 187



AR@R) | FEFE A=
o AAT FF H AFTII0]l FoFE H A2 vA=
ek
2008(2d 2}) Rl i
o0 The effect of cultivated regions of chicory in field on
chicory root and chicon in Korea
AAAe o nAA B £F AA4E AT ARE 9T AL A
o AZ AE AT AAY HEF
o AT AN AT AL A3 A4EE
dELE
2009(3+3 7)) o FA AT AL 9% A4 AAY T2 24
o IFA AZ LS AT AWE 957
Agold o FERT AT A% A
=EAA o FF 2 AAGY he Az g4 Hm

Fogdx
78 Pups 4% 4% 499%

‘07 ‘08 ‘09
W4 AdaTH EAATA AdH B4 $BA¥ 0 0 O O
FE=A7LA » ” AA3] FAILEFE XY @) O @)
” ” ” AAA  ZAFGFE XY O O ©)

y SAE)EANFE FAATAE AHIA  =AEEF AL O
g deAdra sHITH o)dd EAHYE A4 o O

188 & M. AlgdHATZAD





