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ABSTRACT

This study was conducted to develop the establishment of year-round producing
system of chicon(Cichorium intybus L.) of western vegetable for export because we

thought this chicon will offer new benefits for the farmers in korea.

1. The establishment of distribution system and high quality producing techniques of
chicon(Cichorium intybus L.) for export

Suitable growth period in hydroponics for producing standardized chion to export to
Japan was the 20 days in the 17C. Suitable distance of small root(diameter was 3~4cm)
was 4x4 cm and suitable distance of relatively large root(diameter was more than 40mm)
was 5x5 cm. To development of hydroponic system and bed for producing chicon
prototype model was made. Bed can be stacked and can be produced 450 chicon was
250,000 ~ 300,000 won and hydroponic system for producing chicon can be controlled in
the EC and pH of nutrient solution automatically was about 6,000,000 ~ 8,000,000 won.
Suitable nutrient supply cut-off period before harvest in hydroponics to improve
storability of chicon was 6 hours. Suitable precooling method to improve storability of
chicon was room-cooling method treated for a minimum of 12 hours in 2C. Packing
box for selling chicon in the supermarket was made of PP film . Its packing unit was
about 500g(4~5 chicons). And packing box for selling in the department store was made
of Plastic. Its packing unit was about 150~300g. And packing box for selling in the large
distributors was made of styrofoam. Its packing unit were about 2kg(12~14 chicons) and
4.5kg(30~35

texture(49%), appearance(22%) and nutrient(20%) in order of frequency and wanted to

chicons). In preference investigation Consumers preferred crunchy

buy two chicons(47%) for 1,000~2,000 won when purchasing chicon.
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2. The development of techniques of diseases, pests and weeds control and fertilizer

management of chicory for GAP

During chicory cultivation in the field, mainly bacterial diseases occurred such as
Pseudomonas sp. and Erwinia carotovora subsp. carotovora. Fungal disease occurred such as
Cercospora cichorii and Collectotrichum gloeosporioides. And major pests occurred such as
Autographa gamma and Agrotis segetum. Bradysia agrestis, Rhizoglyphus echinopus and
Tetranychus urtucae occurred slightly. During storage of chicory and forcing chicon,
mainly diseases occurred such as Botrytis cinerea, Sclerotinia sclerotiorum and Erwinia
carotovora subsp. carotovora. Especially Botrytis cinerea and Sclerotinia sclerotiorum occurred
during storage and gave serious damage to chicon. In order to prevent these diseases
benlate treatment showed the highest storability and fungicidal activity during cold
storage. During chicory cultivation in the field, mainly weeds occurred such as Cyperus
nipponicus FR. et SAV. and Chenopodium album var. centrorubrum Makino. Herbicidal
activity of napropamide treatment showed the highest survival ratio of chicory and was
judged to be suitable. Nitrogen fertilizer application on chicory seedlings was optimum
level about N 20kg/10a. And organic fertilizer was about 600kg/10a of mixed expeller
cake was optimum level in ‘Vintor’, while about 400kg/10a was good application in
Focus. Potassium fertilization Application time in ‘Vintor’ was almost similar to carrot as
two times 35~45 and 50~55 days after seedling, but in Focus, early application as 30

days after germination was more profitable because of quick growth pattern.

3. The development of techniques of long-term chilling storage and predict indicators

of high quality chicon

‘Focus’, precocious species was cultivated from November to the next March and
‘Vintor’ and ‘Novus’, semi-longday species was cultivated from March to November was
good for year-round production of chicon. In Pyeongchang(highland region) the
marketability, head formation, antioxidant and protease activities of chicon was higher than
in Chuncheon(plain region). So the optimal cultivated region of chicory for producing high
quality chicon would be considered in highland region. The total soluble solid contents of
roots of ‘Vintor' when low-temperature processing during 2 weeks was the highest at
22.08 Brix. In contrast, 'Focus’ was gradually reduced to along with the passage of
low-temperature processing period. Therefore, the measure of the total soluble solid
contents of chicory roots can be used to predict the chicon quality. The chicon head
formation was 2.0(good) when thawing over 2 weeks at 5°C. Suitable long-term cold
storage temperature of chicory root was the -2T that showed higher yield and chicon
quality(head formation) than -0.5TC treatment after 6 months of storage. Suitable media in

long-term cold storage of chicory root was the peat mose(10% volume) and thatshowed
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higher yield(57.2kg/bed) and chicon quality(head formation) than chaff and coir treatments

after 12 months of storage.
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AlEE 201058 2011G7bA B3(10), FH(1D)AA FH3EATh. AP EFEF S Vintor’
(Nunhems, The Netherlands)E AH&-3lH ok B2 AlH|#E]= 7[H|E N-P-K-Ca-MgE 10a
T 4-8-12-10-5kgS HEst] Fd % Ae Ak FFTL 75x8m2E AuHH o=
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(Nunhems, The Netherlands)E AH&-3lH ok B2 AlH|#E]= 7]H|E N-P-K-Ca-MgE 10a
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0.54g - L7, Ca(NOs), 1.02g - .L", MgSO; 0.36g - .L", KH,PO; 0.21g - .L7, KzSO4 0.10g - .L7,
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AAYAZF D) A Al F8 HalS dAFES 2AE7] H38 20108 38 201213 714
A, A, HF T MM ZAE FHAT ARG A EG ASTAE HIF
7

T2 AT

(M@ 2) AZ T2 AR AT AN A T8 BT DAY 24

AZ T A 2 AZ A A F2 Wels TS 2ARH] 98 20100878 2012
A7tA 3z ERAA ATE FHSAT T2 oF 12097 =AM AujE F -2
19zF AAstiA Wels TAEES 2ARRA, AZE AZTA T FAE AW
AZAAANDAN FAAME stRA B Welge] T4, A 2 JfPEE =
AFski Tt

AE F2o AP FAES AL 918 20108 PN 69 Faol HEshe] 10
4 FE7HA 12097 AN QAR RS 53 F ALAF A 2ZA W o) (e}
A)sk WG E ALl 5C A F A/EE P 2P 2ARAL B2 2EA
W AE AAES vty A5t 5T AF 67 F TS AZ YA P X gshel 15C

8 Z

= L
AN 209 Bk FAANNG T FES, oS, A %, 5% 52 2AS90.

AE 4 AAYFZETD) AT A Fx A AR
Al A3e FAEFH7IEd FE24B5/20C, R/uhelA AAEHAT. AES 99
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= (Chenopodium album)E 2Y7Z} 3F3tAoh <kAle] 4AE = track sprayer(R&D sprayer,
USA)E ol&3le TF 24hr § AHY3AR, HYFS  ethalfluralin(3,000ml/ha),
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(3,000g/ha)E 7l & F% 715(300g/10a, 120¢) 0, 50, 75, 100, 125, 150, 200% 5 7+
Zletal w3 F 30l AEES AT =3 3 F 1209 Hel FREAE, A7
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8424 0,05 1, 1.5 28l7bA AHFstgeh 2dxdE 31 | 28 AAE
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1 ANREF EASAQIL, A UT) (9] - %)
Soil texture
AN A A e jg}?zmm ) Sand Silt Clay TE
(0.053~2mm)  (0.002~0.053) (0.002<) (FlEF44)
Loamy Sand(A) 18.9 75.6 19.6 49 Loamy Sand
Sandy Loam(B) 17.6 61.7 281 10.2 Sandy Loam

7

2. AEA B shehAd (2011, B W)

pH EC oOM P05 Ca K Mg NO3-N NH4-N R
(1:5) (dS/m) (g/kg) (mg/kg)  (cmol+/kg) (mg/kg) (kg/10a)
Loamy Sand(A) 56 010 197 360 31 04 08 25 0.21 133
Sandy Loam(B) 54 009 271 340 26 03 07 32 0.15 133
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o 1194w T35 Tk AAYY A A5 2 T4

3 FEETH AEAEAAHA we T2 JEL AN ZE FES B4

&5 AR AT a9 T2 AEete] o 4om, B

P s B oAlE F oRgste] 370 [

=%

FAdEsd7IedE )W AXE AN 7

h)
2
jas)
==
ol
-

A Al fF71AWE AEF T

=1
R O 1-

A AR F2Y F7IANME A% AR F1RHIE ASFES FEeaA2011d A
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A ARANEFS NFER F7IEHEE 0, 1, 2, 3, 4 FERE BT 1597 A FHAch
AL E AFS SN EA, 3, A4S 45%) 07 315hA 544 5 49 2o
3. APA EFY 58hA4 (2011, 1A

pH EC oM P205 Ca K Mg NO3-N NH4-N LR

(1:5)  (dS/m)  (g/kg) (mg/ke) (cmol+/kg) (mg/kg) (kg/10a)

5.6 0.07 11.0 469 32 02 06 4.6 3.3 133
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E 4 AFARR] F71EHES 354 54
fr71dHl 8 71 & (%) T-N (%) P,05(%) K20(%) OM/N(%)
et 76 45 22 1.19 16.9

Al FFTS AT “Vintor' 9} A F < ‘Focus’ (Nunhems, Netherlands)e] 313 315 d

=l i Rl
T 25x8cmZ 7€ VIAIFFE o 11945 T2S S5t AAE 29
TFA D I TS o83k NFAAE A= AT BA ABE W AP LA
FHsA T

=
AFZ FZ AR MR AA FHIAZIE FHEE A 2012d A9 - 270 &4 A
A AMAES FHSAT A1E W EGFEY I(E 5) T ARANFES AA F$
N-P-K& 18-3-8.5kg/10a, &H& 15-11.2-14.7kg/10a2 A= EH Atk A4 E 74 30%, Zd&
7148] 50%E F3 B4 70%9 A7 50% = FHIE N-KEA A=Y 13 FHA 7= &%
30, 40, 50, 60¥ell Ag F Z+z 209 AHFol| 23] FHIE AASAT QAUA EAFelA
Vintor #& < 615¢ #F39n Zol7le 7. 1dolAeH, 330 EF A= ‘Focus' #&
< 73¢9 lﬂr*s}ﬁii 7119 Zo71¥th AAY A5, T242F 2 FEFY A A7) AIE

3} FQeA FAHAT.
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35 APA B 35hA (2012, <A, B-F)
P205 Ca K Mg NO3-N NH4-N LR

pH EC OM

NEx7
(1:5)  (dS/m) (g/kg) (mg/kg)  (cmol+/kg) (mg/kg) (kg/10a)
A 6.2 054 139 689 38 05 10 41 2.9 133
A 5.7 035 265 466 25 04 06 56 4.4 133
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Al 2009 aRAQ] HAFoA FAEHIA, AFFZFTS Vintor, ‘Focus’, ‘Novus’
(Nunhems, The Netherlands), ‘Metafora’, ‘Redoria’(Mifko, The Netherlands) & 5% &
Aletat. Ee] Alu#E]lE 7|82 N-P-K-Ca-MgE 10ad 4-8-12-10-5kgS A3}
2 AAALE ST FF 2 BanE AM)IA SR 3~47 MG oy FEHe ¥
120 § T2 AZFE AAT A e, #3d 2 A¥so <l den,
15z At A8 22 2% 3 AlFH F oRste] ALAH-2~07T, VH%E
99%) 3ttt

i‘lf“l

A2 Azt = 3, 6, 9, 1270 € E<toll 47 AE F2S AHESALL, &% 13~17T,
FUEE 9% FAAA £ AustAth ASEARE AYEY FF T2 7F AW =
9%, 9%, 95 FUE, o8 E 58 ZARIYY, ARy AS 3 A5 25, 2,
o, AEE, e 5 ARG X2 AF 2 4m WY TS AMEEIA A
20450l Tt AT, 97, 9%, AT7AT, FES 55 AT

A1 2) T2 AL A F A7) wE X2 ARG vl

Age 2009 1A HF, HdA FHANAM A FYPEHJA, APEFTLS Vintor
(Nunhems, The Netherlands) #%& & FA3tA T EYY AlHl#E= 7|HZ N-PK-Ca -Mg
£ 10a% 4-8-12-10-5kgs A X3l A& 2 AALYS stAth dF2 75em(E AH)IHE
o2 3~4% H9st th FFL gE ok 120¥ F 222 ANRE AAG H FIslge

A 3) 1FE AFZ Aiks T2 AL B 79

A S S XA FYe 20119 L= AR AL s 600m)ol A A u] = L
3, AFES 9t FF 2 ‘Vintor'(Nunhems, The Netherlands)9} ‘Focus’'(Nunhems, The
Netherlands) & AF&-3l9th B9 Alvl#2l= 7[H|Z N 4kg/10a, P 8kg/10a, K
12kg/10a, Ca 10kg/10a, Mg 5kg/10as Axati -2 2 HAAAY S At FHl= 29
1074 H7fA71el N 4kg/10a, K 8kg/10aE Al-&3tAth AALE=+= 26,0005/10aZ 2011
64 159 ZF 3t ioﬂo] 2~31] X47H"]7]°ﬂ FoAd o g g 155 dlste 3

A3, 202 AxAPS A ]o}oﬂt} = 20114 119 19 AFHOZRY 4 Br]w
AGFE AAstL F&stdth 89 e 49 F AxvEE 9] s JERAE
10% FX3te] 2T A3 AT 47H‘é jr AeAE s Al -2C A FA s 2T
Al olEde 15, 27, 373 ARSI, F 15, 27, 37, 4573 44 AT Fx

2T (control) & EFHst] 7+ Ao WF % Ael=d, S E487] & AES A
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Fest o= FFE BH3t7] sl
ol=d = wA37] 98 W@Eal(-70C)

Couri 5(2005)9] .
g EE FF9 12w/v)e BlE&Z  digital blender(IKA-T25,

ANAN  HyEd A
Ultra-Turrax, USA)Z v}3)3}o] shaking heating bath(BS-21, Jeiotech, Korea)ollA] 80T ol A
607t 73Sty 3S FE3AT. 97 A(No.2, Whatman, England)Z oZs $
11,000rpm 15%3F AA4lEelste] 1 A Ns FEeAuoh A HES 045um membrane filter
2 ojxste] HPLCZ #8 A FstdthHCouri 5, 2002). LC(Liquid chromatography)
UK-Amino column(Imtakt, Japan)s AM8-3}%3, A:acetonitrile, B:waterE &viZ
A/B(65/35=v/v)ol A 50/50 ®l &2 20E7F EAT. Z¥ £EE 37C, 04mL/min F
4, 25uL FHS A

AZ AL A3 F | A L] e fEde £457] fdl WEAL(-70T)ddA B

AAY BYE FTHTS L1(w/v)Y BHIEZE digital blender(IKA-T25, Ultra-Turrax, USA)

vl 8to] shaking heating bath(BS-21, Jeiotech, Korea)oll4 80T elA 60%%+ 7}& 3}

2l

=

TS F=3Ao A #A(No.2, Whatman, England)® 33 F 11,000rpm 1583 94 &
2] 3] ]

2]

o]
AAE e WREd T b 2% =
5 s Fa
7

~

ARG FE3 gt AA MBS 045mm membrane filter® o33l HPLCE #
At th(Park, 5 1996). LC(Liquid chromatograph)= Sugar-Pak I column(Waters,
USA)S AH&3tal, S/FTE &R ol &35t 435tk Zd 2%+ 90T, 0.5mL/min

F&o2 gt
EF AT YAl vE A = ole e T A8 A5 2 %
M 7 e BAEY F MR B2 AAARY FAS A AF F 249

[e)
A3tA k. BA X 2l= Microsoft Excel 2007 program-<
ol jnulin @ 9% W3/} X2 =34

H
w
A% WAEA dolrs] S8 ALAY AR ATL Aol FAN FELL 245

A2 AE % XAY BEle 20109 AYEE HAOA A EA, AFS A EF
2 X9 gAo] = (mild yellow)?] ’Vintor' (Nunhems, The Netherlands)E A}8-3}%]
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Hr, 2¥FsEe JEEN JFERIYFEE 1Hstd & o FA 7IE $=<U 300g/10a
1204 Zxsh= Ao AFT Aoz AdHn.
= ~—uEgsAL 400 1
=2HE 350 1
200 -
~-H| g 5300 -
8 i
—=7|g|
ém 1 It K‘%zso ,
m 200 -
El
i 100 - Ho 150 |
"ﬁl +
A R
50 |
é 50 -
0 ‘ . [E
axz 0% 75%  100%  125%  150%  200% oKz 50% 75%  100%  125%  150%  200%
HEE|EZE £ EM7|E 300g/10a,120L) HHE|E2E 5L (EM7|E 300g/10a,120L)

OY 34 HEYEZE Ay s Fx ST

B AFHEA) T WH(LEED) Fo 8 (8, Focus)

a9 35 T2 AR AL AHE 7 AE E7H2010)

128 & I, A& AD}



#15. FF 2 A2ARFE A7 AGF AE579(2010)

» = z A @ APF 97 9xr 9 ags 9 99 70

- (3271%) kg10a) (ecm) (WH/F) (F) (%) 0~9) (%)

0wl 0 462 135 1647 105 3 0.1

0.54) 9 480 142 1825 101 3 0

Vintor 1.0} 18 443 130 1507 111 3 0.2

1.58) 27 471 137 1836 109 3 0

5 3 2.00) 36 470 149 1887 113 3 0
R ) 0wl 0 492 149 1802 93 3 85
0.58) 9 484 152 1844 95 3 6.6

Focus 104} 18 486 148 1899 96 3 145

1.5} 27 490 150 1921 93 3 7.8

2.08) 36 484 160 1964  10.0 3 6.2

0wl 0 430 101 636 103 1 0

058 75 474 106 776 109 1 0

Vintor  1.04} 15 492 111 902 108 1 0

1.54) 225 465 108 789 112 1 0

z A 2.08) 30 463 108 8.2 116 1 0
W =) 0l 0 422 102 519 108 1 0
0.58) 75 486 113 799 106 1 0

Focus  1.0H) 15 459 119 761 108 1 0

1.58) 225 455 108 683  10.8 1 0

2.08) 30 481 115 818 110 1 0

AR AAY T AEEY 2 FIHS BY A2ANFE RAGe) v 2
¥ ey e A7t §idl

#® 16. AAR F2Y BFEH 2 +F8(2010)

o= o= A EH ANF ZF ZF 27 AELE IEW T TIFE
s By

3 ° (BB (w10 (¢F) (em) (m)  (h) (%) (kg/10a) (5/10a)
0Hl 0 1106 239 26.0 59.7 14.1 1,587 8,056

0.54 9 1045 234 294 658 12.3 1,809 10,035

Vintor 1.0uH 18 102.6 232 285 56.6 20.3 1,347 8,229

1.54) 27 1164 223 287 69.7 11.5 1,704 9,688

= 2.0uH 36 120.0 231 325 66.7 14.4 1,890 10,313
(;ﬂ ) 0xl 0 934 218 28.0 586 43 1,564 10,625
0.54H 9 934 237 274 58.1 3.6 1,571 11,111

Focus 1.0uH 18 942 232 277 484 94 1,201 7,639

1.58) 27 1054 238 299 659 0.8 1,354 9,028

2.0uH 36 1144 23.0 311 55.0 5.0 1,453 9,653

2. oot & 129



L5 z A @ WWF 2F 27 24 4Ee oy 74 3259

? © (31D (kg100) (F) (m) (em) (%) (%) (kg/10a) (5/10a)
Ol 0 982 215 329 478 102 984 8,800

0.54 7.5 968 237 315 296 102 954 7,920

Vintor ~ 1.04] 15 1286 236 356 576 85 2457 11,880

1.54] 225 9.1 215 307 338 79 1174 7920

z A 2,04 30 1080 234 321 439 139 1652 9,240
(W =) 0l 0 570 175 263 109 59 187 2,640
0.54] 7.5 835 193 305 254 35 844 6,600

Focus  1.0vl 15 782 164 312 316 16 825 8,800

1.54] 25 692 141 300 220 0 510 5,720

2.0ul 30 897 192 317 316 0 1,008 7,920

23zt = A AHIFES 49 F7HA A 2 sk ?474?4«] A%

#17. B AaAu e wE A7 AZE B554(2011)

EA Al H A 2] = % a4 T 4 HIl Fu&
(N, kg/10a)  (SPAD) (cm) (vh/F) &) (09 (%)
A 2 S A H] 412 35.1 12.0 56.9 0 0
T4 (18) 436 37.3 13.2 65.9 0 0
AEA
(FAAE) X2} (36) 48.6 39.2 13.4 88.5 0 0
x4nj (72) 50.1 416 135 92.7 0 0
A 459 38.3 13.0 76.0 0 0
LES L 417 30.9 10.0 255 0 0
2774 (15) 485 36.7 11.2 66.7 1 0
SNAL )
Prare) X2} (30) 50.0 375 12.6 88.3 2 0
x4 (60) 54.2 36.5 12.8 90.2 2 0
3t 486 35.4 40.3 11.7 13 0

* ZAMA 7] 2 2011, 8. 29

Ho
A
oX,
o
B
>
=
)
H
H
&
r
o
r
ol
flo

>~

RES I EER
A Gl FEHIF J1F 2N A 42 F 1)
3 53] ANEFAE B
| Adwel AALE A
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sk vl e AFA ol BEYE ] dUlFoz EFste wjaEAd mE Aoz FHH
o XA T B AFY FEAAS A E98A FA AR WS F&
sttt #AdE
3® 18 EAE AaA e e XA A AF579(2011)
=4 A 8] A g =% 2 2% oFY 7883 T/R
(N, kg/10a) (cm) (cm) (&) (%) (%) REF)
A AFAN| 27.7 30.6 102.7 0 6.8 0.45
A (18) 28.9 32.3 123.7 0 7.1 0.46
3= 28} (36 28.2 35.9 147.0 1.8 85 0.56
X
(FAAE) (36) ) ) i ) ) )
x4} (72) 28.9 36.3 148.5 0 8.2 0.61
1t 284 33.8 130.5 0.5 7.7 0.52
A AFA| 22.6 30.4 81.4 0 54.5 0.53
I A (15) 23.8 32.8 98.5 0 28.7 0.48
AUES 24} (30 26.2 32.3 105.6 5.9 26 0.50
X
ArEE (30) ) ) ) ) ) )
x4} (60) 25.9 34.1 120.2 47 23.2 0.46
B 24.6 324 101.4 2.7 32.3 0.49
e as= SZHEE
180 BEER = 100% -
BHET
160 so% mEEEY
~ 140
g 120 60% -
4]
rd
100 40% -
80
20%
60
40 0%
B2EBY Bl EEIL

7 BAZANA B2 £8F FRde 249 WY ), A gE T4
& =

ZFe] BAAE EstAt A AR e 2.79(N 48kg/10a) &
oA 3,500kg/10a°] A3, HWIEGFS  FZHFF 24¥(N 36kg/10a) FF A
1,840kg/10a°] At EFEA ] ste AvE AAS 9l Hdighe] 95% FoJrds 138
A AEAANME FZAAHF] 1.79(N 31kg/10a), IHtEFIME FZHH ZF 1.6uI(N
24kg/10a)Z AFEE ATh

2. o7 ot & 131



T MEX(EEALE) UHIE QF(AIFE)

1500 3500
3341
3422 . .
2000 3000 —— y=-287.28x%+1833x%- 10815

R*=0.9939

y = -3B8J48x% + 2582.8x - B25.66
R*=0.999

T (kg/10a)
L
5
a
]

1500 177
14391

* <=

T T T
0 Okg/10a 15kg/10a 30kg/10a 60kg/10a
Okg/108 18kg/10 CrR AR EE 2HEE FETEE

HaAuE

1672

29 37, B4 A7 2 Ao e

2

SR AAYY A Pelo] FHE A2FFE A Fuldstel FAHAE Aol
Mol g we) B9t umopels i FTo] HEART dagdel B AFES
BATh AAFFY 2 A2 § 8 HER Ve H 109 2ok F2 BHS A Aol

&2 AEAV dNEFEG A Yegow SR 20) AHIA YTl 124% =
A

7HE =%tk
E 19 AEA AR L AHEL o] 88 (%)
e NEEE AEA ALgF ALEF Aol &&
(N, kg/10a) ] e (kg/10a) 3] )
A FAH] 1.79 0.33 41 - -
NEA A (18) 2.07 0.61 7.8 9.8 10.5
(FAALE) 28 (36) 2.20 0.89 11.8 8.9 12.4
x4} (72) 2.28 1.07 15.2 6.4 8.9
SRl 2.09 0.72 9.7 6.3 8.0
A F A 1.54 0.68 33 - -
FZAA(15) 1.60 0.86 5.7 8.1 8.0
AwkE 9k
RFFE 28 (30) 1.94 0.91 6.7 5.4 6.0
x4 (60) 217 1.33 8.9 3.0 6.3
o 1.81 0.94 6.2 41 5.1

4 8 AuAeas £3E $2S 9190 AFF AN FEA S A2e 4
& AI(E 20), HEANA ANE FLE FT A2 AP AEFN ATAL &
g 4 Foe AP Frsel AFAST 35

93 Az 2 F AN AEFo] Fustel AL ik AxA o
s Aurge JEA 49 P

o ob R

132 & M. Algizzat



Ao 189 (N 32kg/10a) FF oA 4,414kg/10a°1 3L, IWESS G2 H] 1.84)
(N 27kg/10a) oA 3,230kg/10a°] ATHZE 38). X< g T

Ao AHF 28S S8 Adighe] 5% FoFHFS 1dg B JEAANAE G2AAT
o] 1.18}(N 20kg/10a), YRIEGoNM = FZAAZF 1 2 z

A2 FEAS AsMe A 2GS #
23 Yeidled S2W 2Aarh do S84E 49 AZ F20 vAe 9%l Ana

3.3 Rafiqa, et al(1997) 59 A+Z2Ze} LA AT

o

320 AaAm el wE AF YL FA A= IF

e AMAY @4 AeF 23S AFe BEST
(N, kg/10a) (/7)) (g/70) (1-5) () Kkg/bed kgf10a
RS 12.1 223 15 80.0 71.4 2,356
A (18) 13.1 244 1.6 80.0 782 4,458
il x2ul} (36 235 222 1.8 850 683 3,982
(ook;f___] Ab ) (36) : : : : ,
x4l (72) 11.7 201 1.8 700 622 3,485
Bt 16.23 229.67 1.63 81.67 7263  2,701.50
AT A 11.1 202 25 60.0 82 952
74 (15) 12.9 208 2.1 40.0 89 2,762
Y E .
X
P 24} (30) 13.1 212 1.7 533 91 3,224
x4l (60) 124 195 15 333 78 2,135
Bt 13.33 212.92 1.98 5874  83.66  2,409.88

* Growth Bed : 400& 4, A|¥F= : Vintor

4000

5000
4500 Loamy Sand 3500 - sandy Loam
a000 |- 2458 so00 |
3500 | 3982
& 2500 |
= 3000 | 3485 =}
= 2
T 2300 | & 2000 ¢
] th
£ 2000 2356 = 1500 |
-
1500 | N v = -724.73x? + 4025.1x - 2359
= -649.52x¢ + 3538.6x - 404.91 F
) y taea 952 R* = 0.9993
1000 - Rz = 0.85658
s00 500
0 0
N-0 RF-N RF-N x2 RF-N x4 M-0 RF-M RF-M %2 RF-M x4

a9 38 BEE XE FESFHF A

B~
>
R2)
rE
ole
dH

S~
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(A1F 6) AZ F Aul Al Kr1AuE AEF T
AZ FZAMA F712ANE ARFEES G A BAHAN KA G HF 400kg/10a)0] wF
o] 4u] F7A] A AEH AE 19 FAUA 249 2] A uEE BEFuIEe} vt
A= QI 71, f71% T U dE8A FFFE I SUMEIRE XA FEols &
dol Aavro] ofd {UIAME A AMEFo] TS uF RAoF AFHAL XA FF
H f7]delE A& mE AR ASSAS AR 23R 21), 9N, 94, 9459
739 ‘Vintor' ¢} @] ‘Focus't AlHE] mE Z zto]l& FdH o2 Holx Fgked o]=
FFo] ZE BHF B4 WEY oz ARG 53 49 ¢ AKFoAE FAS
AolE BPoy, AEFI|olE AuFd wE o)z} wusA Yehs A4S B F
T AHAET G459 HS vl 23 Focus’FF ©] Vintor Bt} =4 Ve
321 FEE F1AHE A 2 (A AGE BS54
NHEZ Al A g o= g3 q 45 4 Hd Fug
(N71E, kg/10a)  (SPAD)  (em) (*1/F) (g/F)  (0~9) (%)
A 39.5 30.0 11.8 50.9 0 0
2= AA( 400) 41.6 35.4 14.2 66.5 0 0
Vintor x 2} ( 800) 44.8 39.5 14.0 67.2 0 0
(H3F) x34}| (1200) 454 409 152 71.9 0 0
x4} (1600) 49.3 43.7 11.3 735 0 0
Bt 441 37.9 133 66.0 0 0
A 48.2 30.2 11.8 67.6 0 0
A (400) 50.3 35.3 11.0 82.0 0 0
Focus 24 ( 800) 50.1 36.7 13.8 88.1 0 0
(EAF) x3H) (1200) 49.6 37.7 13.3 89.6 0 0
x4} (1600) 49.0 38.0 12.0 89.0 0 0
3t 49.4 35.6 12.4 83.3 0 0

* ZARA7] ;8. 29Y

A Y A ALEA 3
ol W o)k AuiHow A vhehd

o
BN
>,

d | &
M ‘Focus’ EZF M= F33 =71 FEFS
A

B ATH (" 39) XSS A Vintor ol A HARbF oz okt g

@739 ‘Focus M= f718H 8 HA 30 F o] F A& A% 41t YEsth 5ol e
A@ol EFs 71FF7F F71808 A& Fol BlEste TAEAEY o= AFEEY F
7t EGE 7tedAd T f71dRlE A& mE AESHH, 318t gQlo] Alg Y] wiiEd
AoE FAHEH 55 ol tigh AFHe] ¥ Ao=E Addy



22 FFE RU1EANE AEFd BE AAY Ay ASEA
AR E= A A ] =% =7 2% o¥¥ J1¥F IR
T (N7]1E, kg/10a)  (cm) m) FF) ) %) REF)
Rk 24.1 26.0 85.6 1.8 6.9 0.61
A (400) 26.0 313 119.4 0 25.1 0.57
Vintor x28 ( 800) 25.2 31.0 1215 1.6 29.1 0.54
(HAF) x34] (1200) 25.0 311 125.6 35 454 0.55
x4 (1600) 22.9 30.9 124.6 2.6 51.6 0.60
B 24.6 30.1 11534 1.9 31.6 0.57
e 22.0 26.6 88.4 0 2.8 0.80
A (400) 224 31.0 107.7 0 13.2 0.71
Focus x20l ( 800) 245 31.1 108.3 0 25.9 0.76
(E2F) x3Hj (1200) 225 31.2 118.3 4.2 27.9 0.81
x4 (1600) 23.4 31.2 121.9 29 31.3 0.70
o3t 23.0 30.2 108.9 1.4 20.2 0.76
160 100% 4
:|l Vintor E% | Vintor -,QIEE g%%
140 “m Focus R*=0.9165 Boss | rocus
= 120
2 60% -
3
Ko 100
gg 40% A
Kb &0
20%
60
40 0%
SAE TENEY A AW ATas FAE TENEE BE 2 2R
9 39. FEE FUIAHIE AgFe wE 230 TIAEEY Wl
FEEH T2 8% FHAAS A, AVIANE A& e 25T IHAe At
SSIATH (2 E 40) HHFTEFS Vintor FF 2 A A F] 248 (N7]E 960kg/10a)
TollAl 2240kg/10a°] 3L, ‘Focus'FES 2@ 258|(N  1000kg/10a) FF oA
J

2,450kg/10a°] At EG&A0 st AME S SAs) AUk B% FoFFS 1#T
7% ‘Vintor A< 285 1.791(N 680kg/10a), ‘Focus o|X= FFHA TS 1.94](N
760kg/10a) 2 2FE5] T},
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. 3000
3000 Vintor Focus

——E
2500 4 —+==F 2500
T 2411
- 2137 2242 2288
1 2000
2138

2000 2049

on

1935

1738

W= -154.48x% + 1182.6x + 196 .47

1500 - : 1500 A% =0.9431

y=-227.34x%+1540.2x - 359.54
R* =0.9024

1000 - 1000

1187
< -
500 -+

Okg/10a 400kg/10a 800kg/108  1200kg/10s 1600kg/10= Okg/103 200kg/10a 500kg/103 1200kg/10s  1600kg/10s
Lo e

4
BT = 28h I3shE 4sf 2 oA 28p % S 4BpE;

=Ehkgf10a)
+Eh{kg/10a)

oA BoAHY

% 40 FFE FU1E8E ARERESA

+3%8 A7e e A7 polo) FHE ALTLH A2FST D 0|8
% 233 2. AW Fe] Auldslel 27180 Focus EE ) AS Aol
Vintor %) Hla] A3 Hol AuE §r1AME AR
A, Alulgo] ZASE Aol ae

o~

T L.
27F 2 Y AFel 71998 A 40]&&2 Vintor' F

g ]

Vintor ol A FHFHA F712 88 400kg/10ar]-& 4] o ALio]&&L 254%F o
AlHI o] Z7HEFE AAE] A UATh
X 23 AEA AR F ARAL o8& (%)
- AEA AAT 1 B2 A Ao S
2 (N7?g z11310;1) ﬂ; Az g‘:j é(fi(;)% ; ]%g;,:
728 2.39 0.91 7.9 - -
A ( 400) 2.50 1.10 11.4 9.2 254
Vintor x21] ( 800) 2,57 1.17 11.9 43 14.2
(TRF) x34] (1200) 2.63 1.27 13.2 37 11.2
x4 (1600) 2.72 1.32 13.6 35 8.2
iR 2.56 1.15 11.6 4.1 11.8
e 2.89 1.23 12.8 - -
A (400) 3.09 1.34 16.8 11.1 11.0
Focus x28] ( 800) 3.13 1.41 185 8.4 7.4
(&R x3Hj) (1200) 3.23 1.43 19.1 7.0 4.6
x4 (1600) 3.28 1.45 20.3 53 5.2
3t 3.12 1.37 175 6.4 5.6

136 < 1. AlgiZdnt



dutz o7 f71dH g, HH|, 5H 5 SHIEE WA F e FEITFLS F7HS
T FHE At Eds 2allEol 7713 3FE AA AEAC ol&He sEHs
oF &g FEFTF do S4EaA WA AaAdSs Uil fr1E8HE A& 3EE 24
o] FEF73 FFS AHEA *l?ﬁzdpr H 630 24 EFARE AFStA S &
Ag AR 41, 42), AWADF 040, 2Y)0] ARAAS W EF BT FEEF
Fefol Al E A(NO:-NYE Alul &l Auldate] =4 Jebgor 609 (8. 20%) o] 3o &
A3 Fastded ol B A A" fr1EREYE ddHoz o8 Bl v
W] ok Ak, F717 A&H Fexd o3 89 5 Aol AGHAL % F
7N1AN RS EYT Eal 7718t & B A7 S st wE FEelsS Zaia
£ %9 9Ye AR/ Bad Aoy
0.60 0.60
050 050
0.40 0.40
£ £
g 0.30 g 030
IM:n.z:n hld:n.z:n
0.10 010
0.00 T T T T ‘ 0.00 T T \ T 1
MEA 07Z222 082 20Y 08Z30Y 27y EE 072222 082 20% 082 30% 097
a9 4 §71AHE AEF EYEC A ol
80 60 — g
IV PS gL T
50 Sxe > ez
540 ——E&coEd g4 T
= 28 e J———
5-53 — -5-33
8‘ — -=='r
Z 0 Z 20
10 /\ 10 E
0 T T - \ T — ) i T T T T 1
NEA 072222 08 20Y 08 30Y 00 27Y AEE 0723272 0e210% 0830 007y

F5 2 4712 E AHAYE 38 SIS ML AT dAA FAAES A
S A AR 24 19 43), Vintor' FF T2 T2 AR 2vi =2 800kg/10acl Al A
TAF, AEE, FEFA HE 45N, ‘Focus EF F2L An|Fgo] FrtsteE XE
Fdo] dA3] AstEom 235 FAHIAA M dostAder 1™ 403 2ol T2 5
FAo] oz G AGHEQ 400kg/10aFEoN XN FEFZH] HF =%tk #
Z1ZH R A mE F5 F2Y XE A FEFF FANS AEs el g

2. oHT2 ot & 137



Fe ‘Vintor FFY A TEAAFY 2.1v](840kg/10a) FF oA 2,924kg/10a0] R L

[}
Focus’ &% A% B8 %FY 149 (560kg/10a) oA 2,778kg/10a°] ATHLH 44).
AZ ke A% AAE FIZAMA F71EHE AHF RS Hs A 95% fFoF
1#HE AS ‘VintordAe S HAHFS] 1.58(600kg/10a), ‘Focus' oAM= BAGZF

TS

o] 1.04(400kg/10a)7} HG3tGT). ol A2 FEAL ANAE ANZZoAM T 5
AL mEd AuEng fdunee Auzt B2dS GdeidEd AF 19049 229
ANAE F71dvE AH AdE F2W Aart g 2529

FFol & o FE Addrh

B AZ FA vA=

AN

® 24 FFE F71AHE A Z e X7 T2 AF FHA A= 4F

== Al H1 A 4 ANEF ATFAF FEE FETF
(N, kg/10a) /A (g (1-5) (%) kg/bed  kg/10a
A48 11.6 149 2.23 65.2 39.0 944
=778 ( 400) 12.3 175 1.93 87.0 61.1 2,620
Vintor x28 ( 800) 12.8 185 1.80 90.2 67.1 2,951
(A F) x3Hj (1200) 12.7 193 2.17 75.0 58.0 2,298
x 41 (1600) 11.9 165 2.53 57.6 383 1,346
=N 1223 169.67 1.99 80.80 55.73  1,631.25
21 13.5 183 22 79.4 58.1 1,852
77 ( 400) 13.3 181 2.6 72.8 51.9 2,567
Focus x2uj (800) 13.2 169 2.8 57.6 40.2 2,076
(E=ARF) x3H} (1200) 12.8 163 3.1 51.2 34.0 1,721
44l (1600) 125 160 3.2 51.2 33.1 1,565
3t 1273  174.67 2.33 72.65 51.01  1,849.06

Vintor(Cont. 74, 2, 3, 481 3) Focus(44l], 34, 28] &, 77, Cont)
a9 43, f71dvE AR S XF AL FE RuAE

138 u 1. AlEHATZAD}



3000 .
Focus 3000 1 Vintor

2000 2000 5025

——E
2= S 2500 4 —*—FF
T L —
T 2411 2288 - I
. 2137 2242 . &.-—-:—'T
2138
1995
1738

= 1544827+ 1182 62+ 196 47
1500 R®=0.2431 1500 7 ~
¥ =-227.34%7 + 1540 2% - 369.54

R*=0.9024

+B(kg/10a)
+EHkg/100)

1000 -

1000 11047
« 831

Okg/10a 400kg/10a 800kz,/10a 1200kg/10a 1600kg /108 Okg/10a 400kg/10a 800kg/10a 1200kg/10a 1600kg/10a
sEEEE  amE sz asiz TRITY sufe ashs
ool ZEANY

Y 44 FFE F71ERR AH 9

gl

oo
|
o

ZARA] FH A HAA VS ARRaA AVE GEste] A AR 25
29 45), BA8E<Q Vintor' 2] B¢ EolF 40¥ 7 60Y 75‘43‘? 23] FHlEIGES W HF, &
T 5ol /M dssAr FRF2 2549kg/10aE AU W] AT ‘Focus'e] ¢
Zo1% 3093 509 AAF 23 FHlEIS wW AFE, A AF EF Fusiile
2,194kg/10a2 HHrdFS UYERRATE o] gt A3t T Vintor' ol oA B9
TATHA WE FHATIQ BEF 35~45UF 18], 50~559F 23|19t FUEA FHIE=
°] &12&6}9513“4 2T Focus’ FF2 FEFT AFo] Aoz W} ZobF 30
olf 271l FHIE /MAAY LF FrHAHQ AF ZIHIX s vigHsita dgEth

(A7) AF F A A AR FHIA 7 AA
=

)2 EEA

e Y, e _E

% 25 FEW FuA 6] o2 A7 4S54

NAEE FHAl7] E@F H4F =27 =3 =3 ¥ AgEF TR
(E°tF, 28]) (m) (F) (cm) (cm) (g/F) (%) %)  (B=E3I)

Zu] B8 479 103 251 394 160 251 5.1 0.61

30/50 529 141 277 428 199 154  13.0 0.68

Vintor 40/60% 529 147 296 440 216 121 205 0.69

(A1) 50/70 539 125 297 411 173 142 101 0.71

60/80% 51.0 122 267 410 183 281 10.6 0.67

ez 51.7 127.6 277 416 1862 189 118 0.67

e A48 410 85 237 368 115 0 23.9 0.69

30/50 51.7 103 250 402 161 0 17.2 0.64

Focus 40/60% 498 105 258 415 148 0 17.9 0.58

(&) 50/70< 487 100 247 393 132 0 17.3 0.63

60/80% 439 92 245 381 128 0 20.2 0.63

ez 470 970 247 391 1368 0.0 19.3 0.63

* ZAMA 7] - 712, 10. 259
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3000 ¢ 20000 3000 r 30000
Focus(ZMLHH)
18000 — AT
2500 | | 16000 2500 L, Lo + 25000
- 14000
2000 2000 - 83 - 20000
= L = 39 -
3 12000 %q_; g %
B1s00 - F 10000 4+ 2 1500 - 159m 15000?,5
o Ha @ 1360 i
<+ £ 8000 % A 20
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<A REFHA : &8 X 1FD AL L FE3AA FH
=

A gz 2EHEE SehiE
EIES

FYAG 2004 A9 ) A3 Aol Fe sE2EY

WY += 74 AZS A7) o A A5LF
Atk T2 AA AGEEE 27 3~4cm TS THHEAT AAEO] =L 4x4emRA L,
274 4cm o]} TZL AEEC] JPE FA oHEL B 5x6emE TS AE] ALt
ste Aol HAzxolgta AGEHAUTL WMET TS 4505 FE X5t tdo=r #o}
A = e AsA 2 FAA Gale] nEFA X FA ] AR AAEF Al
zZk Al W= @b 25309, AA] YA gl 600~8009HY AR AL FH Y. X
o AFAS FEAT7] AT & A G5 A A3 G eAzE A AFZ9] el vt
Z FetRa, 7 AdE duiHE 9 dW Al 2CAA HA 12243 Ay A g
£ st= Aol XZ9 ARl ¢FaAtt B EE IR AAFS HIRE GEFES
2 ¥ @77 A9 PPAZEE ARSI EFEL = 4~570 2 500gS 1H o2 A= s}
gt 28a Z = =
2 Z
A
o]

4 o =
s8g 9e F e TRE A44S Ade s,

<A FHA : N F GAP IFE g F2#E, HaAF E Fx A >
F2 XA FAs= HIAE ZA ZAH, HEHHW(Cercospora cichorii), TAH

(Collectotrichum gloeosporioides), -5 (Erwinia carotovora subsp. carotovora), Al /3 ¥ e 5
W (Pseudomonas sp.) &°] o] thFsiA WA 1~3 2 25 AldA T, BeAS
(Pseudomonas sp.), &Y (Erwinia carotovora subsp. carotovora) 5°| T2 AL, 3|
< vy F YR (Autographa gamma)®] 37} 7HE ASA UERS L, ASE27] AA
W (Agrotis segetum)®] 3|37} A SHA YEbgtl. I8l 2282 32 (Bradysia agrestis),
2]-& o (Rhizoglyphus echinopus), 54vto]-g-o(Tetranychus urtucae) 5= LA =d I 31A
= mlvskin.

T F X2 FAS= Walle AL FFo|(Botrytis cinerea), w3)¥8 (Sclerotinia sclerotiorum),
=
1

A
W (Erwinia carotovora subsp. carotovora)©] HASIATE o] FollA AWFFolHE 67 Y

\=]

k=3
ol A7l A Al Bl st & deiE FaL o, o AZ " olEVt Age A
o2 AU ALY Au] Al A A ZA= napropamide 300g/10aS 120 ¢ AX 3= 3
of AR FF 2FE FHIAE Tl AAE AFol dasitk AF T2 A A &2
A AHES AEAGAME G2AAFY 118N 20kg/10a), FRIESAAE T F9

¢

1.3u(N 20kg/10a)= A=At Ze] AH[FFL TREQ]l Vintor FFS FF 35~459%F

18], 50~559% 23] A, 2AF T2 ZoF F 30dol =7]el FHlE JHAIE)

7 3T
=

[e)
= Aol Aol dzdAT. #7112 HlE AE&FE VintordMes FEAAF 1.5H)
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