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ABSTRACT

This experiments were conducted to analyze cyanidin 3-glucoside (C3G) content contained
in the grains of black rice varieties, such as Heugjinju-byeo, Heugnam-byeo, Josaengheugchal
-byeo, Heugkwang-byeo and CBR8(ChungBuk Rice 8). The cyanidin pigments were
analyzed by HPLC and UV-Vis spectroscopy. C3G content was higher as 30% in the
CBRS (684mg/100g) compared to Josaengheugchal-byeo(525mg/100g) which is classified
as glutinous rice. Rice pasting quality is largely dictated by the quality of its starch
component, which varies considerably between varieties. In the pasting analysis used
RVA, Heugnam-byeo and Heugkwang-byeo showed the highest average value of initial
pasting temperature, while lowered as 75.9~76.9T in the Josaengheugchal-byeo and
CBR 8. CBR 8 showed the lowest breakdown and consistency.

Keywords : cyanidin 3-glucoside, HPLC, viscosity, black rice

1. 975x%

uSAge £ i 2], 4 By T OAEA AR ZHA FREA JUe dEAlCR
(Anthocyanin) A A 2pd JAS Uehle 584 flavonoid Maolch FEAJlopdojghe goi=
ag)xolz £ onlEhs anthos 9 F2A1S 9Ju|sks kyanosZHE FEiEom, 1835 Marquart7}
ol T2 MAE WHsly] Yoty HxE o] £015 AMEIIGTHWang et d, 1997; Auger et al. 2001).

AR ZulellA SR FANEE F S0 EFe SAF, Sy, B S o) 20dd
T AZ S48 ZAS A7) glon AT A48 R S dilge] EUM AXE, HeA, He
Toll digk #ile] 1xHI 3L, 9] ﬁ‘l w3 g En| A s ZdE 5 ArKChoi et ol 1996)

olglat En TETo ulFEZQ 7|%AEAA C3G(cyanidin 3-glucoside)e] AFEAL A2
UV-specgto@ A3t ghabala glon, ol thEhdl $itbexd ¥ A C3Go) AFEY o

= 0]Ea AAHJtHRyu et al 2003, Park et al. 2000).

SHEAlOPIE At oz Ao A% 5 HAEAd wigd Felz SAsh TRt HY T
o] A vlhl(aglcone)?) FEAlOP W (anthocyanidin)o] A BT tEAlopd ] HF Q] tEA|o}
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Ude A4 63F2 BR5ed AENS Jehe cyanidine] 718 &% Edo|n], F342 cyanidin
B} hydroxyl(OH) 717} 31} 22 pelargonidindll €8 Ze)x, ¥vbd gxpal Azl gl gale olutkz]
22 cyanidin®t} hydroxyl 717} b o] @2 delphinidinel] 2|3k Zeolt} £3t ol 3FF2 H|ZHA|
2]l anthocyanidin methylester”7} &3] &A% ™ cyanidin® %< peonidin, delphinidin®| =42
petunidin 2 malvidine] ¢YEAJohAe] HlgA| 2 S Yoshimoto et af, 2001. Mazza et al. 1993).

AEAoP 3 FiHEo] 7154 AFoRE MilS F1, AEAlohd MAol Ay 7)o B
Aol we} EAlobd o] 1 FARMN FF K40l a7 E o|& #dte A FAFE AWst
T FrAAEe] FEAORd AR PR 7} dAA ofugt GEE kA WAk dta, E£3F &
A7 FFE FAA Y] QtEAolde] grakxAlE Hasith wEbA B ATE fA49] 5 2 A}
A 544 AT g tEAoRd s 2ARBIE &9 V|x AEE AFstua AAEch

2. A5 2 Wy
B AYe 5E1FHAM SA49 Iu] FF 470 E23 FE5U7IELAA =4 §4
TH 81 49 25Y0l| 9F3te] 59 6Y oS, AH[Ee A4 QA E AEE
o 9, 45, 57kg/10aE A&t 0w, 71t AuHLS &Y ZE A FaHch
88 7t AEE AE71(SYR-TH, #&714A)E o83l AAT Ar|S 100mesh ABE7)
(Tecator, 1093 sample milDZ #343 ¥ 5C @4 1o] Baspds A5 &gsidot
7} QtEAlold =& 9 cyanidin 3-gulcoside £
0ml HAE FH AR 1g8& FBFst 1% GAtuere 10mliE 71 5 voltexZ o] &3t 43}
wgket ¥ 9S8 Add 7 UEE Gy TUE R F EAIA 273Y wRIEe SkEAjebdo]
249 4 JEZ FHY 28 AEE 15ml tubedll ImlE AH 5t 15000rpmoll A 1527F QAR
& ¥ 045m PTFE FEE o83ty o33}k
1}, UV-vis spectrophotometer ¥4
A7tE Al UV-2501PC(Shimadzy, Japan)E AMHE-3tE 530nmellAd &3 =& ZARIch
t}. HPLC £4
o3¥ sample 1004l FAHRHE 400008 7F8te] 3148 § UV detectorol FU35H5ich
40| A" HPLCE Agilent 1100 seriesE o] &3lgon, BAzAe ¥ 134 2ok
(1) #%7): UV Detector
(2) 49 : TSK-GEL ODS-120T(4.6%150)
(3} &7h(Gradiant)

Al zb T & A B
(&) (ml/min) (019 formic acid in water) (0.1% formic acid in ACN)
%7] 1 100 0

12 1 60 40

14.5 1 0 100

_.12_



A (0E 2)

oooE o
AR
2 &

= 2 100ppm(lmg/10ml 0.1% FxtEhE)o] H=& BFate] gafA]
(2) 9ol FFE-S 800ppm, 600ppm, 400ppm, 200ppms o2 BlAste] Ad A4S 7
EFEEYS o6k
(3) 9ol FH|5 N2 g EFTEAS HPLCE A8t BF A-4de skt

AL AEREA(RVA analysis)

(1) 100mesh A Z323)7](Tecator, 1093 sample mil)E ¥ A5 3g+001-& F#ste] RVA
canisterd] ¥1l, 250:0.1mle FFFE gl & AYth

(2) RVA canister®] paddle 71 th& Rapid Visco Analyser ™ o4 £A5t%ith.

# 2. RVA profile

Time Type Value
00:00:00 Temp 50T
00:00:00 Speed 960rpm
00:00:10 Speed 160rpm
00:01:00 Temp 50T
00:04:48 Temp 95T
00:07:18 Temp 95T
00:11:06 Temp 50C

* Idle temperature : 50+1C
* End of test : 12min. 30sec
* Time between reading : 4sec

=5, FEAT 8 HHEFTA Sy, F3H, FAFHE T
309%9 AgARE X 3% 2ok Evle FAFEIE 7Y 18Ud2 1 @

19 oA, =UAA §4ATY FHAF 82 89 292 /M =
b 59cmz 7bE Agtow, Z@u7t 89emE 7MY A THE FH
onj, AR} 87t 18em= 7HF #Adoh

o\
ON

£39 445 FAFN7L IR P AQem, 2452 1300, FRAEBS USAAL
o SWe 52w b Sl $9 Qe £Y FYEed 2 A8 mstd S
0 AR R AQeR, FRAF 8] 43 BUTh FRISFE £33 Y A
WA e WE A4 TG G045 G Gag 294 $9 Fod Q4o S48
W s WA BAgel dbH ok FAMA H4 uhe gebAs)% AW dAe
B T /19U9 v R AT FEY 55 8L SUTG 233 go] tha
Ggton, Fyuuiv) 873%2 b3 BUTh £34 BH M 83 299 dnjddge
Savik B2 BA0T Ashel 186502 718 wRkor, Suush A% 8o 74 HoITh

_13_



4 ¥d9 £% 53 2, FEn gL 2AASEA I} 805%2 /M wkew, &3
H el A% 80] 83. %i 7}” =} 10a 9 éi%:%*% ZEAE 8] 665kgo2 7HH ¥
kom, EXFn7} 436kgo.2 7HF Wttt dulSF E£ g FE5AE80] 557kg/10a® A
F23 vng o 32% S5HA

89 NRE T8 15% A=2 A% F Ad3 dvg AxE X 69 2o =g
EAFE7E AR 2gen, Sdue FEASF 8ol 7P vkt dvle MEd & JFS
v xle AT SAFHIL A =2kn, SEE B gsten, FRATAAE A

mlo Job

ety Zujol £48 7 2 vErES

Ende JeF R GEAD MA7t FHEo] An o]E AxE 530nme FFAA F
e (s %, 2004). @l UV-Vis spectrophotometer® %8 <& g2 C3G
(cyanidin 3-glucoside)® 7+ o}y P3G(peonidin 3-glucoside) 2 71E} A2l tEA|o}
U MAEe] 2% ¥3 ® Aow C3G d¢dgelgdn dddd ++ o

x 3 EF7 Y AS AFESFT 09
ST zm E‘T“ 7] Zl';g' 4‘%}'
w0 (f.¢h (cm) (cm)
ZzHEZ 8. 1 63 18
5 g oo 8.18 65 18
z 3 8.10 89 19
SAFH 7.18 59 20
22A% 8 8.22 68 21
E 4 TFTAHLE
Zzm T N S&u & AW A Y F
o A/E Am AF A/m (%) (g)
ZAEZ 134 372 76 28,272 86.5 216
5 o 15.2 422 84 35,448 87.3 23.2
3 % o 148 411 82 33,948 85.4 186
ER 3y 13.0 361 74 26,714 84.5 195
=5A% 8 145 403 90 36,270 84.8 23.4
E 5 #AusF
= A H -8 Az Hu|gat N
T2 0 (%)] b ((f{g/f(—)ao) (kg]/?(—)ao) A+
ZA5F 80.5 524 422 100
5 9 o 82.4 635 523 124
= 34 83.8 512 429 102
235 81.0 436 353 84
ZEA% 8 83.8 665 557 132

__14_



SLOlLE HIPLCH o) &akvloll iz W Al¢hyp njgo] A v]r] wfibol F-& vk} gk
A ko skl i TTPLCH 4T ulet ot 4150 wheiA A8k 4= 9l
3o7ol A i upsh 3ol UV IR ol gshel LAlEh slulel HPLCIE o] §3F 1Ak Aitof i
G 08R7F EAR @ abdel i GET 5 Aelis glalth
C3GEXTRASYNTHESE, FRANCE) 35348 ol &s8kol Standard =73 4744

i :Ll{} lir}A

o]
dlel At

et
ol fafo] FEW AR @

Rapid Visco AnalvsertRVA, Sweden) & 5

Bl 50l Sybeiel Eadmlel Tl Al evE 86~87C R 7R mekond Slgnar St
g Qo FaE gol sk MAINTE vhg shekth Harginas Sduier 587t vt
Gorekan, 2AE L de6o st vEg whektl A A EE SEE 6530 b ke
B FANAE 8] 140258 7he shekth
ST ] I
- RS
s L - b
245 R 21.0+1.3 4.6+1.9 6.7+1.0
5 5k oo 19.3%1.3 0.8+1.6 4.6+1.4
5 s 23.9+2.4 26+1.9 7.52.0
L 29.4+4.4 6.2£2.0 12.7+4.3
FEAE 8 19.4%1.4 1.3+2.0 4+0.9
Looms a: A% b 35
i 7. RFEAJoyl A sl gabsty 1Ay
— UV —spec(530nm) C3G kst
woe e (mg/100g) (mg/100g) (%%)
A5 470 525 82.3
55 A 471 425 82.9
5 F 460 371 83.2
5 171 430 82.8
sa A% 8 438 634 82.2
of A9 AutEel fid Hgon ol gyl § gl e R A A
APzh i o e Ay 542 7R A vk webd A AR s 8% 8
& b BAdol vhe #Hnje] wlske] e AE ¢+ Ay 27 RVAE o] &3t
e > i $FEQl & A et 7b #Har Mg mow, v e}



1400
y = 16.26x + 3.1383

1200 R? = 0 9954
o 1000
o
< 800
X
o 600
a
400
200
O —
0 200 400 600 800
C3G content(mg/100g)
1% 1. C3G standard
# 8 FTW dLus5Y
P I3 HuHE HAAH= HEAET
voe (T) (RVU) (RVU) (RVU)
R A 75.9 466 250 342
T 86.7 1045 640 1290
5 4o 87.8 1108 653 1317
A5 76.9 621 436 696
58S 8 63.1 537 140 208
S P
Peak = 1103 00~ S
CRERE Peak = 1045 nf‘lj\i \}\ ’/.,:» '
PN ’
SAFEH  rean-w }131}_\“ \.\“‘v-‘:—,-—-:f’-"i: -
74] EQ Pesk =53 U, / ’ e
Prak {46@@-‘}\
! Ay '
=453 [ NoA e
e -
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4.3 9

NEEZ ZF 2577 713 w2 E2e I uz 79 18970Iom, =Y A 4 AR
A% 8o 89 297 /M won, SHu&S St 7P Bka, AvHHTES 5387t 186
o2 713 wgton A% 8o] B4goz 7 FAY dvl5He SWFH7} B3ke/10a2 7HE R
stom, FBA% 80] HTkg/10a2 7 itk AnMEE FEAT 8% Sdu7t 7P HAS YE
Yo UV-specd 0|48 Mze] ztolE giglout HPLCE ol &3 ¢EAlobd Mae F5AT 89
b3 Egtm EAuTE b Bopeh E38 gL Fuid 2SR AlE8e] FTPA 2E7 ¥
B Zud Eay o2 kotom AANHES HAFHEE FRAF 8 M

Ryu, S. N, S. Z. Park, S.S. Kang, and S.J.Han. 2003. Determination of C3G content in
blackish purple rice using HPLC and UV-Vis spectrometer. Korean J. Crop Sci. 48(5) - 369-371.

Wang J., and J. Mazza. 2002. Effects of anthocyanins and other phenolic compounds on the
production of tumor necrosis factor alpha in LPS/IFN gamma-activated RAW 2647
macrophages. J. Agric. Food Chem. 50 : 4183-4180.

Wang, H.,, G. H. Cao, and R. L. Prior. 1997. Oxygen radical absorbing capacity of anthocyanins
J. Agri. Food Chem. 45:3362-3367.
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1662-1656.

Ryu, S. N, S. Z park, and C. T. Ho. 1998. High performance liquid chromatographic
determination of anthocyanin pigments in some varieties of black rice. J. Food and Drug
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Reddy V. S, Dash S, Reddy A. R. 1995. Anthocyanin pathway in rice(Oryza sativa L) :

Identification of a mutant showing dominant inhibition of anthocyanins in leaf and accumulation
of proanthocyanidins in pericap. Theo. Appl. Genet. 91 : 301-302.

Ryu S. N. 2000. Recent process and future of research on anthocyanin in crops L Rice, Barley,
Wheat, Maize and Legumes. Kor. J. Intl. Agri. 12(1): 41-53.

Park S. Z., Kim H, Y, Han S. J,, Ryu S. N. 2000. Cyanidin 3-glucoside content I F1, F2 and
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b 72 AEso AA

B8 0 St £F5S @ W "aoldorw B kAUt A EoigkE AE o A
2% 487 Ao AEE FHNA AMEE &A= AXE FH%7] A
of Al w33l AALE AEAFE AL st FALojgsta FAikst FE-
o] 3 §l&S FAsHY, 2 A st

cyanidin 3-glucoside®] FAFEA QHEAIQFMAS shto]m, a1 ZH{ H X9}
Ao Be] £ ' MAEEY.

- C3G

- RVU : 85 & Jeh & rapid viscosity unity®] a2 A 42x]7F
- B8 & Fgo] &7} BobA o] HE #A.
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AATFE A BLHOIR) Code 7% : LS 0201 # (237D
A7AA 2 AF A A772| A7AYA 2 FAATAUD)
8 A ARE AR 1SH B o506 | AeaTa R o14B220-8123)

S 9 33 AF

FEaT 948 oIAnZN-8D)
AgaTi 9HY o8
Fohgrg Aol B A% R vl TR AgaTs @R oP3@0-8L
3% gt & o200
A8t R APHZ0-BD)
Zudete  wr  ZETOSI-B)

22180} B, frAau, 2352,

ABSTRACT

In order to increase the iron nutrients in the rice by application of iron-based fertilizer,
Gopum-byeo, and Josaengheugchal-byeo which is classified as black rice were cultivated and
analyzed the anthocyanin pigments(cyanidin 3-glucoside) and iron contents. The initial growth
of the rice was not affected by the treatments iron—fertilizer increasing to 40kg/10a, while there
was some retard of growth in the 80kg/10kg. Percentage of ripened grain of Gopum-byeo was the
highest in the Tkg/10a whie Josaengheugchal-byeo was highest in the 40kg/10a. The
cyanidin 3-glucoside(C3G) component of Josaengheugchal-byeo analyzed by HPLC was
highest in the 20kg/l10a. The iron nutrients of two cultivar had increased in the
40kg/10a treatment.

Keywords: iron, rice, C3G

1. ATEE

Eop) Me A pHAlM falE7t wol ebdn ez EAsta 9lon tlRR 3714 EY
(serobic soi)olA] 4 ABEoM FE AP F& AL Fe(IlD-oxidase®] £844 wEo|2g,
2764 Baje} nj Qg Aol pH Wk AE S oA malol AR o]lf Ao ZA
o33kS u] I THBienfait 1989; Moraghan and Mascagni, 1991).

AZo FEHo] e HL QMM Asht FAET S Q) zgol] B, 53] Y3
HrIane Ars Bo| FATAA utshed ojn HEI 2N Az a7t Agste At
Helolc), Ao 2ge Al 12 71Fo2 10~12mgelth 3739 A% 2mg AE O Be Jo] B
Q3 QA £4RE 8mg A% © Bol AFsor & davt ek AEF) FFE de 2
o g R} eIy vy de)d uigEe] gt A2 FRASo] F7Hka 94
o Alg|HATs} SpsEA A4S o] mFs), thEs HHSE R olA o] 7HEAF T8
7} sysl s Qlom, 53 AR e 5F JPARel Zad 429 FARE o] Aate] Q7 E R Q)
tHZ S 004). Selvete] o £%F e 2% g zAo2 50 $7] Wi AFF
o] & oo} wigel olgletd B4 F FFWoL Fi wrd Aol EAot). 7154 &L A&

ot

o



ok 2] 4% JdE of2ld, HeY BYS BN HEHH NS ¥ Aow A T}
A2 BRY + ged, 92 83 ARH /54S M £ UES 438 TS5 9w Al o
olelEst Yol EAE 2 S5 BAL =YY Dol 7lE e 3 =
£ Zolth 2 ATAE gl REE 4R BRUBL FAvInA BRo) $48 ndRe
ool BE3 v 4% L vld WSS ASIGOw, fA8le] AEARE Hx WalE 2AE] 9
sho] 2006 R 200697H FREL716A ABATH G AL AYL TSI,

2. Alg 2 iy

B A aFd 2 £33 nEHe} SA 2AZAME 717t 59 259, 69 15900 oldsa,
A Fa Qi 2 A8 AEZOZ 9-45-57kg/10aS AlR3IF o BEAIEL AAE vy,
e 2 FH]2 o] o] FAlel 40%, oG 14UA e 0% 2l 4 HY7Ad 0%E U
o] Algstgon, ik vlaE AP VHE, A 79}t FHlE 70%9} 30%E WHro] Al&s)
Aot AAARE 27 0cm, FF demZ2 2 74 oldE AAEZ, Ve AuiBde 24
EEAHA Estdrh AR Aele ¥ 2% FF 2PH|BE 0, 5, 10, 20, 40, 80kg/10aZ
o] o] F AmIEigct. BEFHE o|UF 4097 0o AEFALE AN ST, AT R E ojgF:
07} 50l BEERALE AAlst e, 57 AS2As 24F 3090 AAs

FZE &4 AEF SEARF AAEANS et 24 AN AA7ISYS-TH, 2&714)E o83
o AA AuE 100mesh ABEH7|(Tecator, 1093 sample mil)Z 4% £ 5C WAl B3}
HA A52 ZR3h

3. 4% ¢ n&

7h N AR T Bk o)zstE 4A

N A o) R o3 B olslety BN T 19 2k AT vl AEF
Eoe] AEE 2 wap} dglon 4712, Qatae asts A%e B K, Ca Mg ¥
& Aol F/E5E Aok AFS HA0H SO £ FUkeT FAPE A T 2%
2 QRS FIAE o] Z7l whet Z7hsle Aol

e
ot

E1LAE A3 EY o8ty 42

AYWE pH OM  Av.P,0Os Ex.-Cation(cmol(+)/kg) Si0; CF:C Fe
(g/kg)  (mg/kg) K Ca Mg  (mg/kg) (cmol'/kg) (ppm)
g4 68 14.2 188.5 0.17 6.27 1.60 211.0 10.8 1304
0 70 11.9 115.1 0.15 3.06 141 197.6 6.2 1336
5 68 114 1334 0.14 3.12 1.47 230.4 5.0 1235
10 6.7 11.6 116.3 0.14 3.03 1.42 219.7 7.7 1386
20 68 11.2 1136 0.14 297 141 2226 50 144.1
40 6.7 139 118.2 0.14 2.90 1.40 234.7 9.9 155.1
80 6.8 12.5 112.7 0.14 3.00 1.51 230.4 6.1 137.2

>

o
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7k HIRME A A%

o]UdE 40AHE 10 7HFoz 24 D Ag GAUE(SPAD-52, Minolta) & A A3+ # 2,
3¢} o} uEWHe AE AW Aes 40kg/10a77}?< = A9 2ot glRlon) Rkg/10aclAE A
Sol AsiEE 4TS Btk 922 ¢3S Jehlle SPADFAAE 2 Abole Y S
fAn] 2ol AT AW o] AF L3 nFHe} o] Bkg/l0aM Al Aol AAHE FIFS B
om SPADFAGlE apolzl fIith ol HREIH uHHIEE FAosA A& B¢ WS AH3E
Z#grh= B 31 (Moragham et al, 1991)¢} 928 Aok

==

2. 01% ¥ ASA7E 2%, B 2 A=Y AsiaE)

EE A% SPAD
A 2 9
409 502 40 509! 409 50
724 54 68 16.0 14.0 355 415
5kg/10a 54 68 15.1 137 345 36.4
10kg/10a 54 68 16.3 137 36.0 37.7
20kg/10a 54 68 16.2 133 346 366
40kg/10a 54 68 16.6 125 338 36.8
80kg/10a 53 65 15.7 124 35.4 36.8
F 3 o1 F ASAE 23, AT 2GR WsKzASEE)
5 2= =7 s SPAD
309 409 30Y 402 30 409
742 49 63 9.4 112 35.2 40.1
Skg/10a 49 62 8.8 106 38.7 40.7
10kg/10a 48 61 8.3 93 356 403
20kg/10a 48 62 96 105 35.0 38.7
40kg/10a 49 62 9.1 109 346 39.2
80kg/10a 47 62 7.9 96 35.4 38.1
T4 5 33099 ¥ A% AHE)
A @ Gl e )
53¢ 8.14 80.1 20.7
5kg/10a 8.14 765 20.0
10kg/10a 8.14 772 20.3
20kg/10a 8.14 784 20.2
40kg/10a 8.15 80.3 196
80kg/10a 8.15 75.2 193
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U &5 330U A%

FTH 27 F 099 A4S H 4, 5004 BE viet 2ok E2dE 5] 13HE 8Y 14-159
ollon ZAZAHE 8Y 11~12% oA, HFE Ao e E47])9] 2 Wil gided, 2t
A FHL Ao goldrE Ao Aty A B
IAEH O FE A0kg/10a AEA] 7MY Bten, d3k =3 20~40kg/10a HElA] 7Y Btk 5
SH) 82 A3RHE 0~40kg/10aX 8Nl R1~B7%E 7 =tort dAnjdgFols 2 st g
o} 2AZEHY] £ w1 0~40kg/10a AA F7H8RE S B gskrdls A o
43t Ao ATk FHUEE 40kg/10a A FrieHe AE¢S non uiHPFTolE & o)
7t AAHE 6, 7).

A g =L |

aFHe] & 7 9 ShAn] FHe ¥ 83 2ol AYHEL U~H%E AL 2 Aol NS
™, 0] FFL 40kg/10a AAA 7P Eghort MRk o4 Uk 2AAZAB o Han)
&7 Al E Mgl & 2ol Itk ol HEFEC] b AlEA] B Ao e A
HE 7HAKoY SRR 2 Aot fle A BAFD Uk

A &) G o
A= 8.11 63.2 214
5kg/10a 8.11 63.1 205
10kg/10a 8.11 62.9 20.3
20kg/10a 8.11 63.9 209
40kg/10a 8.12 63.4 21.1
80kg/10a 8.12 62.4 21.1
6. FFTH2(E)
A g R BaT s4me wrlgs
H/F A/m N/ ° g
T 12.3 342 104 88.7 206
Skg/10a 11.9 330 117 88.0 20.8
10kg/10a 115 319 121 915 20.7
20kg/10a 118 328 135 93.7 20.9
40kg/10a 12.9 358 126 92.1 20.7
80kg/10a 11.7 325 114 91.3 205
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AEAAAE ol 8T TASEN wrlo) et

H o

g

10¢} 2ok BEdAE

=

T

#ol7h gL

slom B2 b4 A ekl AN gholAE sHIE 10~2ke/10a Al 71 FBsh

UV-spec o] &3 TEAIRMEY

oM ezt & Fol7t fQort HPLCE o83 QEAIE A

(C3G)ANAE 10~Wke/10a Hzjol A 713 =9hch. DPPHE o] &3 abshd AAelMe A2ziel &
o= Qgteh.
B 7 FETYLA(ZAT)
4 2 o L AT w5 FUHAF
° N/ N /m’ A/F (%) (g)
A2 122 339 87 835 20,7
5kg/10a 119 330 70 83.4 20.9
10kg/10a 10.8 300 34 826 21.0
20kg/10a 12.8 355 63 83.4 209
40kg/10a 129 358 79 856 20.9
80kg/10a 11.8 329 32 83.7 20.6
F8 % 5% 2 gxn SR nEy)
. e s . g A0
o QEnlg Ax5F ey iz L5 .
A e G (kg/loa) (kg/l0a) (kg/l0a) b A5
A 849 701 595 547 498 100
5kg/10a 84.7 696 590 543 509 102
10kg/10a 848 714 606 557 514 103
20kg/10a 85.0 728 616 566 517 104
40kg/10a 846 741 627 568 522 105
80kg/10a 84.7 727 616 567 512 103
1LSD0.05)-—————=———=————-T o —mm s oo 25.8
CV(%)= 2.78
£ 9 8n] S AEI)
_ 242'81:1]—% 24_7_;-__",:3: t"ij_u]-"f—ak .~
A ¢ (%) (T(g/ 10ao) (kg/ 10a°) A
F3 2 80.3 531 426 100
5kg/10a 80.4 541 435 102
10kg/10a 80.3 546 438 103
20kg/10a 80.6 534 430 101
40kg/10a 80.6 529 426 100
80kg/10a 80.6 538 434 102
LSD(0.05)—— - 384
CV (%)= 4.89
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HEEAZIAN-TO, Ket) ol g8 mEwle] Ar] 2 aolo] g wlds) oldes 5 2Ae
T 129 gk @viel BAARE Al 2 Aole gglon] T, bz ioqE Azl o]
= g s R vlstel e AelA vuy dge] vlke AR ngoy
obRzst Mt Atk Aozt GTh FOSS ™Y@ 7| (Cervitee 1625, Sweden)E 0|43 4]
JBES BN B 139 2uh

£ 10, @n| A=(ZA5EH)

e
i ma * * *
18 L a b
314 17717 -1.4220 3.1x0.6
5kg/10a 17416 -1.0+25 3.0+£0.8
10kg/10a 17.41£2.0 -3.3t34 2.8:0.8
20kg/10a 16.1+1.8 -25+19 2.1+0.6
40kg/10a 15.3+5.0 -15+2.3 2.4+0.6
80kg/10a 16.7+£2.1 -2.1+2.4 2.6+0.4
% L W ot QAT b gaE
11 AEAjehd A 2 3hibg] gy HA(ZASEAY)
C3G C3G N
A 8 9 UV-spec HPLC E )(‘%g)}/‘o
(mg/100g) (mg/100g) ©
T4 8 496a° 677¢” 88.9a°
5kg/10a 496a 685bc 85.7a
10kg/10a 489a 784a 87.4a
20kg/10a 466a 770a 85.8a
40kg/10a 496a 705bc 88.2a
80kg/10a 474a 714b 88.8a
‘DMRT(5%)
X 12 2 AR BAEIE)
du| A& o) A F
A 2 9
H7kx] gAd olgdz A AU Hrbx gwld oz A wlg
T2 g 81.0 7.2 18.7 16.0 86.7 6.1 186 36.1
5kg/10a 79.7 74 186 156 84.7 6.5 187 36.1
10kg/10a 81.3 7.2 186 15.8 84.7 6.5 186 36.4
20kg/10a 79.3 7.4 186 15.7 85.3 6.3 186 36.5
40kg/10a 80.0 7.4 186 15.7 84.0 6.6 185 36.5
80kg/10a 80.3 7.3 185 154 86.3 0.3 18.5 37.1
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Zupak o] ghAe](Head rice) Hl&-S Alupby 2 dzdye] s § AEAR
Z 2000 574% M 2002 74.2%, 20041 855%% dEek FAol AUTH2005,
ASolE ehdn] ulg 932%, v 87.4%c) wlste] otH7Ax] & Ao
3 53t 3 Fe)v)eol ot dgd o wddn

Aalaz Jelo] w2 Moo vl Mely] S of EE Al g FIY FTE 2o
) erorort HaHEE Skg/l0axlolA ghdw] ulgo] B8%Z 7MY EUL At AP A2
26%9F 0%2 7tAadts AR B
AL 2o W &nje} Wulo] w=e A BME ¥ 143 159 vk Hd viEsas KO,
Ca0, MgO= #tol7} glglow, Fex Az Fol B&FE Friste %S Eith

it
T
o
f
o)
o
pe
3
=
%
=
P

# 13 4 F9 54 ER)

CEEEIC))

e S0 A7) ERNEET EEE
F4 g 91.0 49 3.7 04
5kg/10a 93.8 26 36 0.0
10kg/10a 92.3 3.2 4.2 0.3
20kg/10a 91.4 3.2 4.8 0.6
40kg/10a 92.0 4.1 37 0.1
R0kg/10a 90.3 4.0 49 0.2

14 A vEai(uFEs dn)

A e s I({%? ((:‘?AO) 1\(4050()) (mg};IGOO g)

3¢ 0.392 0.043 0.236 1.757d"
5kg/10a 0.424 0.042 0.259 2.688¢c
10kg/10a 0.348 0.036 0.205 2.987¢
20kg/10a 0.343 0.038 0.208 3.509b
40kg/10a 0.419 0.038 0.249 3.839a
80kg/10a 0.334 0.041 0.218 3.899%a

“‘DMRT(5%)

7 15 M vFea(nEH 940

A e If%? ((:02()) 1\(4‘%? (mgl/:leOOg)

T3 g 0.127 0.031 0.055 0.637b"
5kg/10a 0.117 0.031 0.050 1.223a
10kg/10a 0.137 0.031 0.057 1.229a
20kg/10a 0.128 0.036 0.053 1.283a
40kg/10a 0.130 0.035 0.056 1.358a
R0kg/10a 0.138 0.035 0.060 1.36la

"DMRT(5%)
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¥ 16. A v A(FAHZ2H

- K20 CaO MgO Fe
A e (%) (%) (%) (mg/100g)
ERIEY =R 0.436 0.052 0.245 1.8920"
Skg/10a | 0.458 0.050 0.244 2.681be
10kg/10a L 0.457 0.050 0.245 3.073b
20kg/10a &) 0.441 0.049 0.239 3.138b
A0kg/10a &) 0.446 0.055 0.263 37982
80kg/10a & n) 0.404 0.045 0.252 3 866a
‘DMRT(5%)
4.3 9

274%E BSHFT AHIFS Dkg/l0a 741 ZTPAS 2, %ol Wehs §UAT Skg/10ao)
A tha gt 34715 A 2 Role geE, £H7] 4% Aol BEFE Hole 2
e ndrh 54u8S 1FY Wig/lls, FYTEN Dkg/llaTlA 713 Egtom, BoldaTe
2 Aol gigich Ad B Fure nFWS 24SEN BT fold Aol glon, FEAR
Aa%e UVE ol88 GGEF BHIAE Ael7t 91glon), HPLC $49HE Wkg/loa AT
71 wskow, RUSAAIME Aol7t gtk Ad viFast DB, ZY5EN BE doldy
40kg/10aA 217} BE Aol 7V Egtor), mFH Aol E BE vl Zshe AglIrk

5. A&8EH

Bienfait, H. f(1989) Prevention of stress in iron metabolism of plants. Acta Botanica
Neerlandrica 38:105-129.

Moragham, J. T and H.J. Mascagni.(1991) Environmental and soil factors affecting micronutrient
deficiencies and toxicities. In Micronutrients in agriculture, 2d edition, ed J.J. Mortvedt, FR. Cox,
LMShuman, and RM. Welch, 371-425. Madison, Wis,, USA! Sail Science Society of America.

FEAEA 2005 % nEFHE A vie AEHRTY

Z47, $HE, oA, 4, oAFE, FAY, FEA, AAW, B, A3 2005.
BEET 8 FAXY Aol o AEAY HEAA 2 Y 4. vE€F

M, AZY. 1998 T F&8AEAY Y #E A7 F ferritin® HA 2 5
Agricultural Chemistry and Biotechnology. Vol 41(7): 522-526.

6. A723 FLAE
3 AE0] e AP BALE AAPUF5ES)

P 7o AFFo] HA

- SPAD : 9ol EASE 9520 FHS ZYsHe Pl
L QHEAlORd A, AN, P4 ekl 84 flavonoid Mk
© @vl(head rice ) © HYS] FEZE AXAL BebAA) e 20T Fehel B

o
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AR 7 ALY Code 7% @ 1S (0201 Bl (d57))
AR @ A A7) 2+ ATAYA W ol ATA(T)
FA #euiel as A 06~07 | AEATH GHY o] F/3H220-8422)
A §HAFE] o] SH220-8422)
2SI el o] A YH220-8423)
N o Syl crzLEl o } }o3(220-8422)
Zr 7)ol EACk 2k ulAl AlE)] ZA 065~"06 te e S ©
& ]'_l T 6 H t}- g H ]’ 06 Q’%?ﬂ'ﬂ‘j} % LH(_%MK))
AlgA+H o] H 8](220-8400)
FEoiehn g o HA61-2512)
H21go] A4, B
ABSTRACT

A survey of weed occurrence in Chungcheongbuk-Do region was obtained to basic information
for management of fallow paddy field. Weeds occurred in 6 county and city arcas were classified
17 family 35 species, and 15 perennial, 4 biennial, 16 of annual weeds. Dominant weed families
were Cyperaceae 47.6% (June) and Poaceae 24.3% (September). The dominant weed species of
fallow period in paddy fields surveved in June were Persicaria hydropiper (L.) Spach at I year
as 33.7%, Bidens tripartita 1.. at 2" year as 26.3%, Scirpus juncoides Roxb. at 3rd vear as 27%
and Scirpus juncoides Roxb. at q" vear as 51.7%, respectively. It was Echinochloa crus-galli P
Beauv. at 1" year as 84.3%, Didens tripartita L. at M vear as 33.8%, Echinochloa crus—galli P
Beauv. at 3rd year as 24.3% and Persicaria thubergii H. Gross at 4" year as 31.4% in September
sampling. Salix koreensis Anderss was flourished over 3t vear fallow fields drastically, and it
was observed in Chungju at 2 vear. Spiraea prunifolia var. simpliciflora Nakai was observed in
Jecheon at 4" year fallow fields.

Keywords - fallow paddy field, weed

1 A7EE
A9 Fe) ofe] gglog 4 AAtEke 7t @ ghasta glow, W Au) WA 2000 1073
haoll Al 20066 & 98YF hai °F 86% 7Aastom(Fe4 2006), Fzto] ofee- AHA|, =57k4,

AN Bl wEQTe] WSy B4S Erlshs RE F/Ekn Aok wd wm % 494
Q7BEHE gla) @ A ZAAE melstel 20043 F ol oSkl v Awr el 26% FE) 473
Shart §22 3 Qom E% mel F74 VAR 140thal Bech i) % *M%Jé wEH
5 we 7S AR AL sl 87] miel 7} Aol WaysA ek} v WA 7
S AT, FAEYAE ke V2 Aol A D AAw A7l F75 o %
A A me] A Fue Q1 bl Wls oF 0819 Fhasirki WaEIck 5 1907, wehd
2xowul el 4R WA AE sl BARS wasel Bl os) AR AR

; 4
of elge TR s AT} Aastel FEW Belel VlEAR ATHA sAsAG
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1 6‘73 3 Hl =

e
3

?ﬁg, %7, AR el
U sl 2

T

P B R
=

et

e R N e i v
Rk Rk
A (A ) we R D % F5 A4
eI 2 3 3 2 2

] FARIA WAl o)

}(Lx]x\mceie)/] Z¥zk GEA 1719632 H]<=8E RO

O - AA—
TN Leguminosae) 7} ZH2E 3 6% FARR O
?“%‘rELH Sl Akl el apd
ol 3= WY 10 Echinochloa crus—galli D, Bcauv.)%- }’\J]
Don) 5 6%, w3l 7V AR Bidens ripartita 1.) S 3%’5—. vl
]
9

Loy

vaginalis Presl)®F -2 onochoria  korsakowi  Regel

P2 Stellaria aquatica Scop.)©]

bt

alsine var. undulara Ohwi)®} -
105l A 27 184 Zabseh 21 g o 27F 158, 9vlR7
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g i Compositae), T3

L 9%

L. TN B HGlveine sgja Sieh. Ft Zucc) 5 SE
et Maack)
Ay ?19”1. P Tyvphacese) 5

ShEIKI

Poaceae) 2F Al

FH{Polyvgonaceae)

- L’P’%j"( Lleocharis congesta D.
V= aoke]

(Persicaria thubergil
SR Monochoria

L

LA

R ,x 52

e (Stellaria




2 2 FAGA 2 gtz did 3 i
I % Qan 2% 5 () -8(%)

Poacege (W7 6 17.1
Cyperaceae (A}Z3}) 6 171
Compositae (=2}=}) 3 86
Polygonaceae (vIt]E3}) 3 86
Leguminosae (F3}) 3 86
Pontederiaceae (2577} 2 57
Caryophyllaceae (43%3}) 2 57
Typhaceae (F-E3}) 1 29
Commelinaceae (5r913E7) 1 29
Juncaceae (FE3}) 1 29
Lythraceae (F-xE3) 1 29
Umbelliferae (A+&3}) 1 29
Alismataceae (A=} 1 29
Potamogetonaceae (7} ) 1 29
Chenopodiaceae (7802 1 29
Roseceae (v 3}) 1 29
Salicaceqe (M= U3 1 2.9

T FATOIA s vhd SREE ¥ 49 o) 68 FAR] A ALRATE 476%, 98 EAM
A= Wiyt 43%2 M 2o, E3] 99 Al E w¥, AlxE, I8k, el E37T 1724%
o] WooM H4F $AES HYrh ol ASAYIZE HER fdEy| dgiolsn A4zt vk & 5
(1997)& A 24 37 Aol g FAEe] A4 BEEZRANA sHEa, St Az 2Fo] A
AxZ2) 5% XAt Hustgch B ZARIAE B3 Aol oy, wirEde $HER
17%014S ol R 9oA AGdAdn o2 £XE Bt

2R W FARe $AZERE X 59 o] 68 FAIME HEXFAdAME &3o|uo]
(Scirpus juncoides Roxb.) 44.3%, A5 - 39 A9 IS E(Juncus leschenaultii Gay) 24.3%,
z3 X9 N Eleocharis kuroguwai Ohwi) 31.1%, 5 A% A EF(Alopecurus aequalis
var. amuresis (Kom) Ohwi) 40.0%, A Qe Lalolaago) 567%Hom, 98 FAlAeE BE A

e slahate] 205% AF - 39 AL 7 4613% FH NG 7P R1%, FF AGL ¥
241%, AR NG 1) 21.9%Ath #H9 J(1OD-S APE G AAFEAA LA 2FE D
of Eo]l You 11 F 55| Ao FFS A Axe 2FL gAo|nYo] T 9Bl °IF
ego| mefolst MEo] HFES JEE Bk stk oY HAlME AojnYo] Fo] T8
Fzz 2AE 9E PEL AYAGE AYstne g 24 Btk HERY HEYEE BE
A7 FEAGAA T2 2o vlg] wale] Btk Bold e AMARHANE 2] 24
= #AHAEW, o) FAHC HXE AHo] Fdo] oJeE A A AR wEel FH

oA E2p7} dolo}l LT Ao 2 Azt drt
2 S19ne A=W 1670 19 2ARIA A1BAS 433 FAECIA FERQ HELRe opA
e zabeks) 077/33mnk 1 F HEURA 32k 27 9em o4kl AR 55U ZARE
2

(e}
= o] 2o AL BEeXY 4da FATOME 22 HFol o} oAU MAER] i,



E 3 EW FAGAA A Fxo 7d F F AEY
o 3 g 9 g’
H 3} Echinochloa crus-galli P. Beauv.(3) A
H 3} Alopecurus aequalis var. amuresis (Kom.) Ohwi(5A4 %) A
W 7} Digitaria sangunialis (L.) Scop.(d}2 o)) A
B 1 Leersia japonica Makino(\t %A £) P
B 1} Isachne globosa (Thunb.) O. Kuntze(71 &%) P
B 1} Miscanthus sinensis Anderss. Var. purpurascens Rendle(9A}) P
AYZx3  Eleocharis congesta D. Don(¥}&5 & A
Avz=3 Fimbristylis miliacea (L.) Vahl(¥}gatE5 =] 7)) A
Atz3 Scirpus juncoides Roxb.(& 3 o] 51 o)) P
AyZ3  Eleocharis kuroguwai Ohwi(Z%78) P
Atz Cyperus amuricus Max.(5AHd) A
AtZ3}  Lipocarpha microcephala (R. Br.) Kunth(A t}7}g]) A
=33  Bidens tripartita L.(7}2HAME]) A
=3}3  Erigeron annuus (L.) Pers.(7R %) B
=83 Artemisia princeps Pamp.(%) P
vty €3 Persicaria thubergii H. Gross(iln}g]) A
ult] &3 Persicaria hydropiper (L.) Spach(#)) A
vt} €3 Polygonum aviculare L7}t %) A
3 Glycine soja Sieb. Et Zucc(E3) A
23 Trifolium repens L(E7 %) P
Z7 Aeschynomene indica L(AAE) A
E3#3 Monochoria vaginalis Presl.(2g7]y]) A
8373 Monochoria korsakowi Regel et Maack(E< %)) A
NE3H  Stellaria alsine var. undulata Ohwi(¥ 241 &) B
MZ3  Stellaria aquatica Scop. (48 %) B
YE3  Typha orientalis Presi(% & P
HA A E3 Aneilema keisak Hassk(Aol#d &) A
ZE Juncus leschenaultii Gay (8 \ZE) P
BAEA  Lythrum anceps (Koehne) Makino(3: >} %) P
Av8 3 QOenanthe Javanica (Bl) DC(®|1}a]) P
e} AL 3} Sagittaria trifolia L.(H1 %) P
7tel=  Potamogeton distinctus A. Benn.(7}el) P
HolF 3l (Capsella bursa-pastoris (L.) Medicus(*d°]) B
A3 Spiraea prunifolia var. simpliciflora Nakai( % 31 }5-) P
W EU5 3 Salix koreensis Anderss(¥] =UH) P

” A : annual weed, B | biennial weed, P . perennial weed

_30_



4 5 FAM T Fxo A $-HE(%)
. ZAA)7]

% 317 6 oul
Poaceae (813}) 5.1 243
Cyperaceae (At2=}H) 476 174
Compositae (=2}3}) 34 188
Polygonaceae (v}t &3} 17.7 183
Salicaceae (=473 150 57
Leguminosae (33 0.3 34
Pontederiaceae (£577H) 3.7 0.7
Caryophyllaceae (3%3}) 0.0(0.02) 0.0
Typhaceae (52} 15 25
Commelinaceae (£ %4-Z7)) 25 6.9
Juncaceage (ZHE3}) 24 00
Lythraceae (%% 3}) 0.0 0.4
Umbelliferae (A+38 3}) 0.1 1.3
Alismataceae (#A}T) 0.0 0.1
Potamogetonaceae (7} 3}) 0.0 0.0(0.02)
Chenopodiaceae (o3 0.1 0.0
Roseceae (0] ) 0.0 0.1

3 A $EEE ¥ 6% 2 69 FAY AS Idake FARAME AR B79%, 233k 7t
ohale) 263%, 3daks Aol maol 27%, 4dxks SAolaago] 51.7%R e, 99 2AkY 193 &
Al ME 1 843%, 2dxR= 71eAe] 338%, 3k I 243%, 492k vk 314% FAH
ol BRI 2 ZAMY AL BEURE 233 990 1.6%7h e 49k 99l 0.4%9
S$HEE BATE b4 51960 A7) AN AR FEHE A48 AE Ho] AN F37Ikte] 2
olA42 AW 2FoA thdd 2FoR Wt AU o RAIME F4 ddate] o
B, 7lepabe] 5 9dA 2F0A F74 393 olF Ao|nale], BER T thdAel Tk B3
& B

oA F4 A3 7 $UE Wk ¥ 79 go] B2 AFdAE 6d@dahg '06d4dAh
o] ¢4 Fze BF LclmAyol o, FF AHL ‘6I2ER AHdA 063@Ih) FHER
AR AL 5A1dzh EGspullN '06d@2dxh FAte R AR 24z AsEdnh ey
Bo] AL nexd 06dE 3dx FAGY SHEE 73%H o FUAF 2006 d 43949 FA}

E] Z7hlgen, $5E 2006 3dAe] B5%E A7) A= SIS
U 5199609 F74 9o mE sy 2aust z2aleA 3d @ ZE FAANAM BEvETL
= T2 Epol Fb A7) FA3 FrkkTL atrh wEt #7422
Z g o) A sk @A #Esl) fsiME Had 2d F712 FRelu
= 44 7] 9% 227 Yo d Aoz Az

e w
bl
rO
Z
in
%
1o
o
ox
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E 5 ZAAY 3 FAY +HERAZ(%)
. & A3 A4 3 T A H
Fzxm

6 99 69 9¥9 69 9¥ 6¥9 92 69 9¥
A cequalis(ENE) 00 00 142 00 07 00 400 00 02 00
E crus—galli(3)) 00 41 75 41 16 22 73 241 24 67
E miliacea®¥&3FsA7) 00 01 05 67 00 35 00 178 00 00
C anuricus(FEAH) 04 00 03 04 03 117 03 188 07 30
E kuogua Owi(23) 01 119 00 56 311 64 00 00 00 00
S junoides(&olzeBo) 43 00 00 00 374 15 00 00 7 00
B tripatita(7}5A}) 15 25 29 01 30 X1 19 176 82 163
P, thubergii(3tr}z]) %2 W9 00 60 00 34 00 00 145 219
P. hydropiper({¥) 00 01 182 131 38 28 00 01 sl 28
A keisd(AFIE) 00 00 116 106 53 40 01 40 14 212
S koreensis(Fl=1HT) 276 92 27 18 03 09 315 124 59 119
JlescheradtiGHAZ® 00 00 243 00 13 00 00 00 00 00
M vagindlis(Z27}H]) 00 00 22 00 134 24 00 00 22 10
L japonica (F=AE) 00 00 00 00 00 00 00 00 07 00
I globosa (7134 E) 00 00 32 00 00 00 00 00 00 00
D sangunialis(stego]) 00 00 02 12 01 04 9 09 00 00
M sinensis(2A) 0B 00 00 00 00 00 00 00 00 00
E angesta(vF=E) 00 00 00 00 10 00 00 00 00 00
L maocepdaAdi7le) 00 00 00 00 00 02 00 00 00 00
E aruus(Ng%) 00 00 16 00 00 00 03 00 00 00
A princeps(%) 00 00 00 00 00 00 00 00 00 06
P. wiculare(v})E) 00 00 02 62 00 00 00 00 Ol 48
G sgd &%) 05 74 00 00 01 42 06 00 00 00
T repens(E7E) 00 00 02 00 00 00 00 00 00 52
A indicd AHE) 00 00 00 00 00 06 00 00 00 00
M korsakowi( 237 00 00 00 004 00 00 00 00 00 00
S dsine(H31H2) 00 00 03 00 00 Ol 03 00 00 00
S aqatia319%) 00 00 00 00 00 OB 00 00 00 00
T orientalis(3-5) 04 30 66 22 00 18 73 41 21 25
L anceps(F-A%) 00 00 00 00 00 17 00 00 00 00
Q javanioa( ?I)) 00 59 00 00 03 00 00 00 00 00
S trifolia(1E) 00 00 00 00 00 0L 00 00 00 06
P. distinctus(7}2) 00 00 00 00 00 00 00 00 00 02
C busapastoris(°)) 00 00 04 00 00 00 13 00 00 00
S prunifolicd 2317 00 00 00 00 00 00 00 00 00 09
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. At PR

o 64 99 64 94 64 99 69 99
E crus-—gdllis) 01 813 &7 26 24 244 06 5l
A aequalisAE) w4 00 44 00 84 00 OB 00
E koogua Owi(@) 00 00 28 00 28 83 01 95
S jucoidest @Al 00 00 00 16 20 00 517 00
B tripartita(7FEAYE)) 00 00 %3 B8 14 97 18 B/5
P. hydropiper(c17) w7 67 16 11 64 101 00 01
P thibergii(7+)) 00 32 00 00 00 60 B’1 34
M vagindlis( 22 7pH) 00 00 %S4 27 58 0ol 00 00
S koreensistH=LH) 00 00 00 16 55 52 217 119
F miliaced®F2sbs47) 00 00 00 130 01 49 00 Ol
E anuus(A35) 42 00 00 00 004 00 00 00
A keisak(AoFAE) 88 17 4l 9l 07 112 00 02
L. japonica (F=AZ) 00 00 21 00 00 00 00 00
[ globosa (713 THE) 00 00 00 00 09 00 00 00
D sangunialis(vho)) 11 41 38 00 05 06 00 00
M sinensis(SJ0) 00 00 00 00 00 00 002 00
E congesta(F=2) 00 00 00 00 07 00 00 00
C anuricus(FEA) 51 00 03 62 02 105 03 09
I micocepbdd AP} 00 00 00 00 00 0l 00 00
A princeps(2) 00 00 00 00 00 00 00 03
P. aviculare(eFc)1E) ol ol 02 00 006 46 00 19
G sgal =) 00 00 0.0 00 02 27 03 59
T repens(E7NE) 1 00 00 00 00 00 00 20
A indic AHAE) 0 00 00 00 00 04 00 00
M korsakawi( 25 00 00 00 00 00 0B 00 00
S dsine(¥=112) 17 00 02 00 00 O0M 00 00
S aquticl 2832 00 00 00 00 00 02 00 00
T orientalis(3-5 00 00 61 29 29 30 03 24
I leschormitiGR=E 00 00 00 00 79 00 00 00
L anceps(RA4%) 00 00 00 00 00 LI 00 00
O jaanicd ™) 0 00 00 00 02 00 00 47
S miolicE) 0 00 00 03 00 00 00 00
P distinctus(Ztel) 00 00 00 00 00 00 00 00
C bursepastorisBo) 24 00 01 00 02 00 00 00
S, prunifolicd 27 00 00 00 00 00 00 00 04
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E 7 78449 §3 A% % $HE A (%)
KA

42 T AA
‘WEEARD 06ddEh  BEERD  6(3ER) B(1dRp  ‘06(2dp
S Juncoides(£70111280)) 5.5 60.5 - - - -
M vagindlis(E< 7HH]) - - - - 626 119
A aequalis(G5MNE - - - 142 - 05
P fydropzper("f?lﬂ) 27 - 488 - 16 215
S koreensis(H =) 73 376 - 385 - -
B tripartita(7}EHA 1) 27 - 98 23 - 335
A keisak AP AE) 193 - 290 - 16.3 7.2
S trifolic( E) - - - - 130 -
T orientalis(5-E) - 06 - 89 - 11.0
L japorica (FEAE) - - - - - 37
D sangurialis(vleio)) - - 44 34 - -
E cqus—galli(3) 32 - 46 02 43 43
F. miliacea(BtE3154]7]) - - - - 05 -
C aruricus(sAR) 04 0.1 - - - 0.1
E kurogud Chwi(:2971 14 0.2 10 - 15 -
E aruus(1E=) - - - 03 - -
P, aviculare(vH1E) - - 07 - - 04
G sga(EE) - 06 - 08 - -
A india( AHE) - - 08 - - -
Q jaaniar v }e]) 44 - - - - -
C bursa-pastoris(*§°)) - - - 14 - -
FARE #w AFEE T 1997, & F 2003, 4 5 196" FAEALY EY B4 2Fo] w3l
& AL o]Fo] e ol A} 2 Y o= AHA FAHAEIL obd ErhA o
2 7HA olfE FAEL AT EE& A AR AFoln B AFE 22 2otk e F7
Holgte Az Jeiet §3 JHZ FHT A AN Holrh 22t AR HEolA thdAo g
Ho|7h w2 F73713 Bt FAHA Gz o 99 dethFd 5 2003). gk 2R
FREY #= ‘@Eﬂ"ﬂ gk A85E Q7] Halde T 8749 M AL F AAAR] FHos Azt
A Wolg B} AustA 2AME dart ki Azt HAck
4. 7—‘4 <2
7h Y U ARE AR A3 F 177 HF FRE BRI, vie Azt 47

o ﬂl

171%2 713 % BHee B
b 2AME ThE B e uiel Azl 6%, FE nlEs) T 44 3%, 290 A5 2%
SRt 5 03I 27 154 2AsRlon, T3 D) 165 84T, Ut 1680l
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o FAGA A B SHES BY 69 FALY AS ALZATL 476%, 99 ZAIAE R
7} 243%2 7bE Eokon B3] 99 FAIME wiF, Abxs), ;b vhelERksh 17724%2] H 9ol
A d)5=8l ¢ QAT H{r}

g Aoy SAREE 69 RAAE Bee olaao] 443% 5 - Y WU E U3%,
=9 Subl 31.1%, 25 EAE 400%, AW Yool 567%U e, 98 ZARIME BE&L 7}
uialE] 295%, A% - A 1) 46.13%, T3 7 321%, F5 3 24.1%, AR mekE) 21.9% AT

ol AR $AEE 69 BAM Z¢ Idaks of 337, 2d3ks sbEAbe] 263%, 3dAks &
Aol mago] 2%, 4dAe LAoluao] 51.7%%oH, 98 RAE 1dxke ) 843%, 2dAks 7HA
g 338%, 3dxh= 3 24.3%, 4L\ii}i Elﬂ}?«] 31.4%%t.

v dxl 7+ $AHE FAIAE & @A 06 d@dah e -3 Fxre BF SAoluy
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e g o] W vh220-8423)

AT A 5 A B | gzavs 98y oyaen-se)
157 & HE0-8410)
491.80) A5 745, oA, CG
ABSTRACT

Experiment was carried to clanfy the effect of different transplanting dates on quality of brown
rice and yield of a pigmented rice variety 'Josaengseugchal{Oryza sativa L.)'. The black density
of brown rice in Jecheon slight different among the transplanting dates, but that of Cheongwon
had increased in the transplanting dates of June 10™ to 20™ The C3G(cyanidin 3-glucoside)
content in the same transplanting date in Jecheon was higher than Cheongwon, and the overall
C3G content was increased in the later transplanting dates. The optimum transplanting date
estimated by brown rice yields and that of C3G content was May 11™(491kg/10a) in Jecheon and
June 16™(468kg/10a) in Cheonwon.

Keywords : Josaengheugchal, pigmented rice, transplanting dates, cyanidin-3-glucoside
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Feuetel & QAT SN, FEATY w5 FEEY T 5 e A ddew 2000
' 54THEAA 2006\ @A) OF 96% FoIE 496%E om, & 7149 WEL 2000
79908¢/40kgll A 2004 AR 793169/40kg 02 B Fo
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e
5
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s

Ao gglon e 71z anAETIR e
81963 SSIATHEAD). Aoz v Augrtel A5L a9%F Hashe o2 Yehd F7he
oSS AT Utk o]F 2Hay] gEMs & TR mFsiel AR Aztel= Aug
AEE A A 7H7sid1°k ok 715743 ] Al o wete]l @ £ gled fARlE 3

B3e ARHNTE Xak Avkds 74 1997). AB7H] SA4E fan) 3 duolrN Z49 FF
o2 548 2AFEE O WEEA oM Jtg @ Egos 1 540 s 20049

%
F2AP5Y AEFHPAUANNA FHEZES SAFFOZ ARAANEEDEH 200, 2%
S EY FF0) AWAlo) Bl o)A Ygo] RAY Bk ojje} 2FFS Foz s
Astaglel S3 AME RS £IE YR Be 4o wdE AL AP £
ol Bobdl AAFHA olelg ol WA W B A ZAE TN 2} £
48 mole WEE 27) Ash Au Az ol VIS Belslel o) W2 A8 FAL 2Allo]
419 olgA712 PRSI b
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2. A5 2@ 9y

2 AlES 200639 Xﬂﬂ’\] O (FRE AR HAT QLAA(FRE Hohol HAE =
Y74 5?504?4 AP TN 2ASANE FA8H], ML 5€ 10Y, 59 20, 59 049, 6
410g, Y2 59 20, 5é 30, 69 10Y, 69 20¥ Ztzt 10Y HEE Fof oldstHrh A
ZFe AHA A 73%*‘42 oAt 2 Zag ARFOoZ 10a7 ZH7} 10kg, 64kg, 7.8kgS AlE3HAL
o o]F AxrE 7lH] B FHlZ Upo] 50203002 At en, Qlike HF M|, Zele
7] @ FHIR —v—"lo}"ﬂﬁ} Jx o] 384 AH|ERE 747} 9kg, 4.5kg, 57kg_i stgon EAHlE
2 AT T stk ARG JAAEE 2 0em, FF 12emzZ, FAAFL 23 30em,
F37F l4em 3t 24z 717 oldstgen, 1 vt Aujdele FEFR7IEY 23S AR

Ao RE ol ¥ 4093 50U 2%, A R GRS RARen, g4 SPAD
502(Minolta, Japan)& ol-§3ted @AolA ZAsAc) dnje] AMEE MAAHEA(CR-200, Minolta,
Japan)E o}&3te] L(lightness), a(+red™ -green), b(+yellow ~blue) #& A3tttk ¢tEAloRd A
A Z a3l 84do] =odm gelR C3Gel 248 HPLC(Agilent 1100 series @ Germany)E o183}
o] UV Detectorell TSK-GEL ODS-120T Z¥ S AF&3ltk ©]5 4 Mobile phase)e] 242 & 13
23 C3G ZFF 100ppm vHE T olAE FA st 800, 600, 400, 200ppme 22 T3t HBFHE
Ak 2 W] AR $EEH FARNEAT ZAPIE(EEIEA 19%)0 wiith

E 1 olede =4

A7k S Gradient”

(&) (ml/min) A B

z7] 1 100 0
12 1 60

145 1 0 100

™ A 1 0.1% formic acid in water, B : 0.1% formic acid in ACN

3. 43 49 n#

7}, ol 71l U}—E— z7] A%

ojakA7lo] W 27] A& 4% W= F 2004 B vieh 2] ol ¥ 4093 09 Rk
AlANA AV @4 *ﬂ’d Y BT 2L ojdAI7E 2AFE AojFon A Ahske
Aot o717t RolBEE 2o Holxe AL 2ro AFd wE Ao AZHY ol
o] 5(1994)0] o]%A7)7} HoJAFE Fdu e} ARG 23 o] ol B A3
Aee 5 AQ BRF ol F 40U AR 50U FAIA Ad Ao Hol BE o|YAl7|A
4 F UAANA Ha BA7IE AA3 Aoz Azben, N 51952 Y AMEdelM 2
Al7lo) olot® W] Hu BV ditR o) F 28~57% WFo] Eoj7by diAR oY ¥ 30~40
Aol 2tz gt Azels Y=Aste ?é:t 12tk GHEE 33~429] HeldA IS Fge BolF
okolr} 7] S(190R)L EXFHo] 24 T 10de] GMEE o|YA77} 1242 olAT Y FHAA
gk & Ajge] o]k $ 4093 50‘3!—4 OS"“E ZALeRE Aozt lith

=
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% 2 oVl e A% 2719 23 3% D e ws

el oA 7] Z7Hcm) AFOVE) G M= (spad)
(g, 49 404 5049 409 504 40 Y

AA 5. 10. 40.3 56.1 186 169 3R89 349
5 20. 474 60.0 184 16.0 3H4 330
5. 30. 60.1 66.5 176 159 378 381
6. 10. 63.9 74.1 166 15.7 422 416

34 5 20. 412 59 145 14.2 342 332
5. 30. 431 60.0 140 139 A7 3RB3
6. 10. 56 6.3 138 136 334 377
6. 20. 59.7 73.9 145 13.8 34.6 36.6

U E57] A5

2571 AF, 39 F AG 25 713 £A ol4F 6€ 1095 68 DY olYiME THHK] HiE
ZaA7191 82 1U(F 5 19H) R W zHz} 89 1497 8¥ 18Y oItk FUF oY1 el mlu
& 2 o gdo] Al nis) 4~59 wskon] M Aol oldAlyI7t 7 we 549 1097 59 04
g 71E02 109 4 3ol wet AR 2, 5 6%, AU 5 6 8Y 7 oA ol A 51980
ERFH 2] o]YA7] ARAM o|FAZI7 2E4F E57I7 AAHNTE Baugks 22 o).

o|4A|7) 7t} &) S wlwshd AHE 59 10 olYe] siemE 7HE &A% 69 109
ool 63cm 71 Atk A E3 59 209 olYe] S6emZ 7HE A%e™, 69 20 Y] 6dem
2 714 Aol F A BF oAt BARSFE e Aol Ak £AL ol A7l #Alslel

HlEt ou AldEn Aol v ZAATHE 3).

X 3 257 A5 3%

2l olgAI7] =571 iy s
! (g, 9 (4.9 (cm) (cm)
A 5. 10. 8.1 % 18
5. 2 8 3 57 19

5. 30 8 8 60 19

6. 10. 8 14 63 19

2 5 2. 7. 29. 6 20
5 30 8 4 o8 20

6. 10 8. 10. 62 20

6. 20 8 18 64 21

o FHTHLL

Sor AR AY T A 2T A9 Aol fgled, AAHA S AWmT o) wakth
ol Aol 71& Aolo] 7Y Aoz AZHTh FF dHrE FUXGe] ARGt wtow,
AR A% B~Th WHAN LR Ao] GRom, AYE 77~ WAL F AG 2F 7}
4 2o 335E 8 o) AIE 59 NAIAUT 5% HEL AHNG) ALY} Eton,
ARL o|PA7I ROl A4S g W YL FolxE BHolqT) ol She feid P
291 2C WHel AU BMo] Wad Row 42U dr] WYFS AVAGRT} HedA| o]
b B o0 olA)] ol Bl AFIRTHE 1)
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qe o T Kl Saug  AMAEF
(4, 9 NEF A/ e AW (6) ()
Al A 5 10 134 373 63 254 98 202
5 2 133 370 70 259 839 2.7
5 30 131 4 72 26.2 338 25
6. 10 13.0 361 70 253 8.5 199
A 5 2. 142 338 T 26.0 3.0 21.3
5 30 139 337 83 215 .0 210
6. 10 136 324 2 266 86.0 215
6. 20 138 328 81 266 839 21.3
e

AR o] Hul 4eke 59 1093 59 20 o) AT Z+zt 107 488ke, 493kg 2= 59
30U 69 109 o]trt} oF 10%0)4 =kt shAwt Y& Auktlel Aoz 59 209 oYt
69 1003 69 20U o|GA717F 14717% =2 #r] 32 BITHE 5. dvjFdezs 4T HA
oloA|7]E 19 13} o] AHE 59 1190 10a% kg, IS 649 169 468kg= FHEUT
= d7ke] 32 nlwshd AR Do) Hrh oo B o 2AZI] Aule A AHe] =
AE AR QoA Aefels Aol fEjshe, HopxldldE 69 20974 AHdig o|YAVE =FE
Ro] Fa 9 T o Felgt Ao Ak

E 5 ARAA 0|7 3 ulal

o]gA171 HET Jdnle ikl s 24
4, 4 (kg/10a) (%) (kg/10a) T
5. 10. 605 80.7 438 9
5. 20. 609 81.0 493 100
5. 30. 564 796 449 91
6. 10. 530 0.0 424 36

LSD(0.05) 288 2364

CV(%)= 360 331

E 6. FAAY o|YAI7IE T FH|al

o]gA7] By LR o3

(2, ) (kg/100) (%) (ke/100) A%
5. 20. 503 798 401 100
5. 30. 545 816 445 111
6. 10. 574 805 462 115
6. 20. 576 81.1 467 117

TSD00) %587 T

CV(%)= 352 324
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550 - A A 550 - 34
59 119, 491kg/10a
500 - ! . 500 649 169, 468kg/10a
= 3 |
= o
& 450 450
2 ’ g%
o =758 0 ,
4400 - Y 7?‘219:289)7( + 485 <+ 400 - y=-9.75x" + 70.25x + 341.25
o =Y E] R =0.9958
ol )
30 - 350
300 - 300 — —— ——
0 1 2 3 4 5 0 1 2 3 4 5

Iy 4 drlrgor 4% G HAY o]

ol @nje] AT W C3G TF
o]FAIZIE @rle] AME(E 7)v WYIE YERE L, ANE agl, HE bteE HAISHHTH
o] ghd RolAFE HaAo] Hojxle Roz 6‘11“5]%1‘4 AFA G BE o]FAIZIA A H o
2 92 3e Ho Feag uglon) 4ol A 59 0¥ 59 30Y ol vid) el A%
649 10 o]t o]FolA o] HAg %‘i—% Hx, 1 X}O]* % 20|A ERJAE 4 ok 3
SR ZRFEH FulolM F&£E MAE UV 338molA £33 23 69 159 oldA7)7 7}
2 w3t st
Cyanidin-3-glucoside(C3G) = & 7)\_ ZAAT 7 A28 UePdTE ol 649 108 o] o]
Ao T A7l A" AG7 LS vlas] 2E Ade] FdrRt Eton, o] A7) 7}°ﬂt
=275 T F S0 91*} TR AQAA A ZAFHE S A CGEES
FEAY 2L Gov|e] ¥m, dAMe] B2 Ao FUINt 3tk B AR 5‘é
20497, 59 30¢ ol 7& XAzt vaZERE o AP Go] =A Jehd Aol AX| S

T 7 oloAl71d e AN 2 C3GEEe Hla

el o] :J/\] 7] % (Hunter values)” C3G
(4, 9 L a b (mg/100g)

A 5. 10 1824 =207 318 2747
5 20 19.40 -1.32 365 268.0
5 30 1812 -3.80 280 300.3
6. 10 1729 -4.40 292 B7.0

A 5 2. .21 261 657 1047
5 30 2.78 084 528 1083
6. 10 17.44 -2.83 2.4 6487
6. 20. 1836 ~347 2.30 965.3

JsL(nghtness Black=0, White=100), a({Red-Green:Red=+100, Green=-80),
b(Yellow-Blue:Yellow=+70, Blue=-70)
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- 694169 ©]9Hh) : 468kg/10ax2,188Y/kg(15-%F)
= 1,023984%1
S}
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AFFA R AR-HAY A7/ AFAAA 2 FAdyA(B)
F AujA 71as oS A7 '04~'06 | AAEATI} AFE AATH220-8431)

2Rt A AATH220-8431)

) . AgA T AAE A H(220-8433)

= vl A 1‘ 7 E‘_}J\A 65‘3”1'% ‘;‘l y ,

: ‘“q‘: ]u]7;1]‘~ S SRS RS 04~'06 | EeATH ATY PIF20-843)
= st dgobeAldd SR oAb 2Z0-387)

ZEYEy o F HE2A(219-2611)

ABSTRACT

The photosynthetic activities of plants are essential to improve the productivities of agricultural
products with response to the environmental factors including the light intensities. To assess the
effects of plant stress by light, the fluorescence methods were used for soybean(Glycine max cv.
Hwoanggum). The correlations of chlorophyll fluorescence with environmental factors were
analyzed with the sowing dates as late May, early June and middle June. The Fu/Fm ratio
indicating photochemical efficiency in PSII system has decreased in the sowing date of late May.
It was the mean temperature among the environmental factors that mainly affected to the
variations of chlorophyll fluorescence values. The highest photosynthetic activities in the 5t
periods showed the positive correlations with the yields of soybean.

Keywords : soybean, photosynthesis, fluorescence
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T 1o 9E) AduAel Aol 2edsE wug Ao 537Re] ARdA5E WETI
2952 A 289 68F% dEo) 31U 5UskE 3E 38U Vs w_ﬂg A & e=gich
Ae7|agdsel A AAAA] A0U4E g AgoR I 5454 A 22HA
T} olelgk A= Fol FEUM wE AEdrE FFAL L5 %sm., NS
sHEA7) 9] daro] Arhe Ba(AF of, 0018k YA s ATE AU

1 97 e g B el
5471 5471 M3H 7] MaH3 7] R A

iy =)
3 £ 7) f;j (v4) 2895 (R2) 2895 (R5) 22904
. (4.9 () (9.9) () (9.9) ()

593+ 5 5 7.2 3 7% 62 8. 2 87

689434 6 7 7. 11 A 7. 31 54 8 2 7

6472 6 2 7. 21 31 8 3 44 8 27 63
LSD(5%)- — - 1 489-- -394
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¥ 2 9E7E 28, A3, 447 vl
3 = oEY =87 28Y5 e PEES
° (2.9 (4.9 () () ()
59 3¢ 5 2 6. 3 9 58 60
69 A 6. 7 6. 14 7 50 57
64 6. 20 6. 24 4 43 5%
LSD(5%) e — - 1.33-—- 551 272
F 3& B2 AR AEEAC ug Ao AR AAAY FAEST 5L 549skeo] ¥5s)
AT, 684 T 6YFES 2ol7t AAHA &otony BASL #Er)E §ojdo] AR @t
oldtel] RE L 593y hEo] 694% D 69F 5ol ulE Ag Aoz ZAEC
E 3 3271 ANR A=A v
4 = 7] 3% A2 7 FRH4 B4 T2
° (cm) (mm) &) (Zh/7AA) 0~9)
59 3 63 119 156 56 3
69 A& 46 76 127 48 1
6¥ ¢ 47 72 12.3 54 1
LSD(59%)~=—=—~~—-————— 1029 0.46 1) [ NS

£ 4= BE7ME Sa74as 9
RAYON A5st FEAAT

2 T vugk Ao o WyF

= o) Aol7h A4HA ekgirh

& HEt hese

B3

e digFo] Uhgo 2 P EARY 58tk 5ol 237kg/10aE 7V B3 6954 649
3k ZHzE 210, 197kg/10aR T ot 593k SRt 22t 13% 2 19% A% ZEe Z4TE o)
AL Zoll 9o} BFAIF AARSE WFo] Fohalrks M o], 2001} WA Asch
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ABSTRACT

This study was conducted to investigate the influence of the cutting time and cutting degree.
Stern and leaves were cut off at the first, second and third knot from a terminal bud when stage
of growth reached V5(June 19), V7(June 24) and V9(June 28). The lodging occurred late as
cutting times delayed. As cutting times became later, stem length were shorter, number of
branches and number of branch nodes has increased. There was no effect on the pod number in
the cutting degree and seed number has increased in the lower cutting degree. The overall
productivities have increased in the lower cutting degrees and later cutting times. The total yields
were up as 10% in the upper first knot cutting and were up as 9% in the 8" leaf age compared
with non-treatment as 229%g/10a.

Keywords : soybean, cutting time, cutting degree, lodging
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ABSTRACT

This study was carried out to determine the optimum planting date in two regions(Danyang and
Okcheon). The planting date was May 20(early), June 5(mid.) and June 20(late).

Days from planting to flowering, flowering to maturity and planting to maturity were shortened
as planting date delayed. The lodging degree according to the planting date was higher at early
planting than late. Stem length, stem diameter, number of main stem nodes, number of branches
and number of branch nodes have increased in the late planting date.

One hundred seed weight has decreased as planting date delayed and the optimum planting date
was June 5 in Danyang and June 20 in Okcheon.

Keywords : soybean, planting date, regions
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(cm) (mm) (7N (g/)

59 20 20 37 40 20

el 69 54 35 39 56 32

69 209 31 35 5.7 24

59 209 23 38 47 25

S 69 5Y 33 43 50 31

649 204 32 36 6.6 3.0

of. 447)e AEEA

g7le] e A% W BASAHS E 5% E 6149 2
JMEEE Tn AGY BA FASE Ao ggtent Sale] 4 34 1o
gitk AgERE SH0] wurt A%, Aol A PASE vl Bed W 5
SAWHL AT 7P AR 0 Aol b ARer) AnpdzE Hopurk nARA
Aol golthn Raste] M%dt AHL

é
ol ox §%



B A% FAAF A E|FHdg
5]
(cm) (mm) &) N/F) (V=)
59 209 33 78 151 42 197
64 5% 1 6.4 14.1 40 158
64¥ 209 69 53 137 44 16.9
LSD(0.05) 831 0.8 0,82~ NG NS
E 6. S Ax7] A& 4 EA5A
527) 7% 73273 TREAT A5 B FET
(cm) (mm) m (7N/5) W)
59 20d 106 87 156 37 203
648 5¢ & 66 135 35 154
64 20 5] 6.2 130 34 139
LSD(0.05) 4.78————————— 0.82 1.32 NS 364

uh 2006e) 4% B S

E7e 0060 AEE ANEES FAskH A del T A%
B Aele v, 23 85
209 A 7V sHRL
A ebgek

doldes A2% 10063 2 SAFRE Zaan 5, 195 °f 5, 1986 U & 1987 @
1974)7 BABHL THE71d 28 59 159 HFo) lstel 69 588 12%, 69 BYL 2% A=
Z2skn 49 0QFE 59 0 HF AAe] FUFFE vissgow 69 097 74 09 FFL

Fo] 73] ZrAdrhil Hustiith

H

E7 A% EAE FEFFHR 4 P EH0061)

) T3 A9 =24t @+ a5 daz 3
A T am 09 G OVAR) @ (ke/l0w

59204 B 70 7 534 68 215 247
@ & 649 54 73 57 5 415 4 %8 236
6920 71 49 1 396 52 %8 226
59204 67 6.6 5 447 66 215 280
! 649 5% 62 6.0 3 396 60 274 262
64209 48 53 1 39.5 62 24.8 263
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H g e £¥ PALL W SN

7] e a5 HAAEs 10083 3 o

° OW/F) (/) (%) (g) (kg/10a) x| 4

594 204 52 3 5.2 248 190 100

69 59 53 5] 233 238 229 *121

64 20 63 104 242 209 206 108
LSD(0.05)-————--——- LY E— T 7 — [ — 25.34

$27) EE Ha HAAEE  10EF 4 & o

° OWF) OWF) (%) (g) (kg/10a) A4

59 0% 30 61 165 308 26 100

64 59 42 76 160 309 246 119

69 20 48 101 12.1 26 313 152
LSD(0.05)- 13.09 -2812-- 131 456

8% E O Wby SHo FRFHeAY FHE e AR e ydae A5 =%
FE Z7kst 69 0 SEolM e B~63M/F0) d4E 101~10470/F2 7HE gwskoh A
B2 SR ggolM Bk W 519%)e 3E7] AN F7 e AT =olEFE,
Hopx| ot naAzl A Fadris Jed & AddME SH 2T =dA] Bdo]l SHAUR
wekol 54 0% FFAM EvkEH %“30] Eol 3} {9 BeE Asfaly] ozt dddt

AN HSE oiAl2 B eSS, SHEvke ddelA Bo] dstdeT AYH nidsd

2] Z7ts} gUP—Bﬂ IR I U=l 346}1 %—ﬂ 3 - 28] Y STl oF Jeg Bl
1008Fe FE7)7) 2o]d42 7Aaslgon danth LA Y455 =94t $3E WkoA
69 59 HEo] 20kg/10az, SHAME 64 0Y o] 313ke/10a2 22} 7P} A ©UdRT

:I'N

LA dAZ FA Jeltch ¥ 5(199%5)2 FF7)7F 2oAH 100852 7PE3 Hopx BTk 1w
oA 1008%o] 7MEE FEE ZAEnR st & Ag Adeh dxgey 3 519D 2RA|
Ql Kol 108TH F3F] FoEr}t Erta dtq Fold A3E BT Dunphy(1979)= 2
A7) RE A2H A&7 2edert FAFEH B2 Ao vt Aew E AP
= Asdert dadrn SHAA do] 100853 £3e] 4 A8 Aoz Bl

4. 3 9
HE7)7 wEE 22 5 ajuje] EBetalo] Fulsx whuketd o] #AEE AL o 9%
o SH R Gl A Jl—h 18 LS gejste] A FAVIE AAS] AT AE S sHsuth

2994, AAF B ASYFE BN 2E4E BE USHYD |gure UM B9
o 44As o] Yol SHNT 3-49 AT A F YT 94 $F7% %%4%— Hw
HRed o gEdes 69 5383 6Y€ 20Y 3Eo] 58 0% dEel Hlgte z+z} 12~13Y,

9 olglal o] AL 19 A% Fakch
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S¥ goley ggE 2 o s 59 09 sEel M ¥ob HE1 5248 A
1 % A 8% 2% 59 0% shEel MY 2y wken A%
Al g5l walth
2gun AN 459 w2k 43
) =S

KX
10852 5717} xoiza %— Hrstgon o
M= gk geknn &

69 59 FFo] 29%kg/10a, &
Aol M =3k

5. A&EH

ZAY, FA71E, ABT, °1F3 5. 19%. A8FE3H. &4 p. 309~310.

Dunphy, E.]J., ]J. J. Hanway, and D. E. Green. 1979. Soybean yields in relation to days between
specific developmental stages. Agronomy J. 71 : 917~920.

AL 1984 3] 9E7] L BEdEA Azt AS L sl v)Xe FE A 29(1) 1 50~H4

AFY, AF3, 471, o4, oIy, 3P 1991 stulFT Auiwiel xpoirt FxpAAe nmix|
© F% 2| 3B4) 1 342~351.

ol=d, A&, AT, HYZ 1986 £F ol 8ol #AF AT 1. EFF AA]7] o]Fo] BF H T
o Xl FE FA=E(E - 53 28(2) ¢ 137~14L.

olgds, IFA], 23 191 & - =79 AL77t AE R A= vxe I8
) 33(3) 1 5~14.

KAGRBESL, PHRIERE 5. 1980, Kstoodefe s okl Bt vigd © U~124

0o, AFA, ¥R, o]AR, MPF. 19%. EF AR ©E F=FAIIE FRAEL] A=
g3k gHEA] 40(1) - 4-~-51.

vl gt 1974, FF H B57] ofso) el ddnt i 9 fAIgRR viake gd D) - T8

utAgr, 48 1987, T saurcesirk WA FHOE 7 ApIRQ] el BiE AT FAREER | BB~BL

b2l

1(’):}\]1__7_‘?_‘ ](@ —

6. A7 23 FEAL
FEAY AgE ¥ A% AFAN (A5 EE)

P 78 AE o] fﬂ]ﬁ

- AUTEI FUTE

R‘.

T4 7Hed T T AHBoR Rk WY sy g
o] A ZAATC] BiL 7iste}
o] 7 YA TAFstAE Ao} s
+A ST vjgte 2 7170 aA 29 F Aok
R S 7H§}7V/}ZH 4kt

- BEAE  ARIIRE ALK 717

Enlm
X of

o R
o

0_>t. ox

f‘dl’U dy

S ©
A
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AT A1 BDHIE) | Code FF 1 LS 0203 A - SR
A A R ARHA A7/t AFAYA 2 FAATFUB)
ALS A% AT AF '04~06 | ABAT} ARY AFE0-843)
AR} A ZADA-4D)
AEE AWE U pLAT 04~'06 | AT} WAk AHRH0-88D)
SV AR £15(20-58)
221 g 457, 98, A4, AUNE
ABSTRACT

Sword bean(Canavdlia gladiata DC.) is one of the medicinal herb and special leguminous crop
which is used as healthful tea or added to korean original soysource products. This study was
carried out to increase the yields of sword bean in the green house cultivation. Experimental plots
were designed with the non-application(NA), pinching treatment at 5™ leaf stage(PT), urea folia
application at flowering stage(UA), and PT+UA. The number of branch had increased in the
PT+UA as 07~22plant and the number of flower in the PT was higher as 14~15/plant
compared with NA. The 100 seed weight of PT increased as 35g/plant compared with NA, and
the yields of PT+UA had increased as 26% compared as that of NA.

Keywords : sword bean, rate of podding, pinching, leaf spray

1. 475 %

AFF(Canavdlia gladiata DC)2 194 G234 AE2 FuF7t 2o 52343 2o ¢
il ME 24 Ee A5EolEt BuY Ak YARE Sulotrlel AHdown AtgAE, wHlz
B S EYRE 2R s, o1a1 %r)r Aol A4 o] &HrHPurseglove, 1974). ¥&ell=
oAl 1600 Z7le =i e FPHN ofF aEE A== dl(Hoshkawa, 1981),
£34A g dAshked oHES A= o}‘ii't} deie 23 G mEeE Zo)7t 10~30cm, A&
3~5cm, 52 Ao &1 k= "ol €9 §F /PR BSsH, nFY 2 woliAu
Zmz) Zofolth AFF T wFe F Zold 429 3oy Hof, e v TU FEshe

X g7t Ak & obfel FW7lee AFFI Lotk wiFel Holrt FEH0lY 479 3ol He R
< AFF dhelle vk, 1996).

Aoz F& Askert vig AT FdH e A - Axdhe A
6% Breta, 2 e 2F 4, 48, 43 5o 7t 2ge, o] BFHA T2
2 &AL o9} e Freete] 0% o4, Zlm FA AR 15% ol wiel wh&A x|z}
I fIRle] Hof mEele} FAo] WES FAATIN(Z, 19%6), IEEL At B 55 A4
e FA Fo] A e oFMshy
S o7l 9% Wogs o4 - A4 Ao

WHE, i Hlne] AlE o] AUTHZE, 19%6).
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Mo B ARINE AT A s Bou, dHE I3 A¥s0] e BAS #2s
o 5% 245 99 A4 L a4 GUVE §70) 1 4TI 483} %S HEFORA AT
2 AM7lE Fhe 9% VxR Bestnd AR

2. As 2 Wy

B AP 004~200630 2A FEFAVIEY ARTA vldste2dA FRsAch AdAgEE
AFFT(ANF)E Ao, Mee-2 Bl 547184, Mkl 2AGHARE, 5713 Ad+H s}
7] RAGANE T 44218 FAeH, 49 Tl E3t FF 60x0m(FTH 15102 A5k
AHZE N-POs-K0=6-9-7kg/10a2.2 3tom, 7Jel A} 2 Hal= F g3 Auyo] Fahc
ANEFUAE Gy 39Eo R Slon AP HAL 10molAth AR A Aol &
g AHE A3l 1078 ZARIAE, T3 2 FHETHYAE 2mE T3t 10a2 #tEIATh
7+ YA FEVEY FANEITRAPIE EIAUFEHEA, 19%9), AEEIA= PCE
A=) MYSTAT(H, 200008 ©]&3te] #4313t

f

3. 4% R 17

oA R ok GUAE 47 BE AT AAE A%

Y R 0 GUAE FT0) B2 4TI AR ASS E 13} vk 2P 4IRS vy
ANE7] LAGRAE Hele] 419~4Ncmel ¥ 597 HAANE A2 BHYEo|Ro, FHY
Fob BA4E AAADR A4 A 2 DA sy ARITAGAME 242} 49~627, L.
5~22717F AT ols} 2E A A F(1%B)0] YT AUAUA AFE BobAAY £
S Z7hsIATR Rash IAsAn Aok Helt ol A Bk olge] Aol 24
QARERTH= FYAY B Aot o AAF Ao BUEUL)

E 1AM 2 8 QUAE 490 2 AR A4 4%

3 A4 FAaF ¥AF  Axd AW

(cm) Gi/283)  GN/78AD (cm) (mm)

#3 420a” 28.6b 2.2b 14.7a 125a

HAGE) 262b 34.8a 44a 75b 12.4a

M7l L2 AAE 419a 28.5b 2.9b 14.7a 11.7a

AA+ME 7] QAGAAE 270b 335a 4.4a 8.0b 12.5a
"DMRT(5%)

gAA 2 94 GANE §70) hE AFT 55

Aol e AT AN B BATO Hstel BTN 1U4~1577F BATHE 2
A4 ABE Aok Gtk ols Hao] hE RAFe Z7b) we F847 Fojvkd 719
Aoz waEt @43 GFE Aol Aolrt ARHA Gk AgRel AN PAFL FHA
o gl A7) FRPTALlS) s34l vlal ARHel M 18~172g7h FANEH, ol
AGUAEe] TrThs Aol oF o] AP AAFe] Y v Aoz o,
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&
8
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E2 44 0 8% GUYE A7 0E 353 A5 R 4854

a9 A s+ g2 WE AYRAAE
/AR N/57) (cm (mm) (g/7AAD)
¥ &) 81b” 8.8a 27.1a  339a 462¢
A58 71) 96a 8.3a 28.1a 34.7a 615a
A7) e aduaE 83b 8.8a 279a  343a 443c
A+ 7 QAgAEE 95a 8.3a 27.8a 34.6a 561b

"DMRT(G%)

oA R a4 GUAE 7 e 3P 4&%& 2 FTHes

A4 B pauaEd e 4TFe| ST E 3% 2ok AN d5 9995, 39
&8 ALY Aol7}t Ytk 100857 e -4D Ho) o.M 1T, RS e 3 3
AP 28 2 109F] Mokl F3 F52 olojurks At NS £ B
Blkg/10a0] Hlstel M5 A Y+NE7) QAGNNER 47t 239, 26967 FHELAe, A &
2R R 8%2] el THEATh

weta AEFe] Aulel QoA el Hoke 4% 597) AAXAYH A Ros Bekwn,
Aol B A7 nrh Awels Age] Faslolol & Aoz YA

T3 4 2 84 GRANE £70 Be 353 £ ¥ FITHLL

A (7}?}711';1]) E‘; ﬁ?f 5T o AT
6 g) (kg/10a)
o8 69a” 69a  85a  230b 281b 100
HABA7) 7.7a 7.1a 8.0a 265a 345a 123
Mat7] dHAE 7.2a 75a  87a  232b 303ab 108
A+ 7] QA gHEAE 7.2a 7.2a 7.6a 265a 3%4a 126
"DMRT(5%)
4.7 Q

A3 AEE TUE T AFT Avries FHstnA A F 4XgE Fo 20044
zg = ) 3= e} %

A o},
oA BTt AANDTe) wal 150~158m AR, AFE ATl BaTRT

g 2R g vs teNe Tl 072270 BA dehdor, e, 3, §%e
& 3%e wolA stk
S SR Al vk AT A I ke, 89 e ke
Fololek,

A
o
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2} 87 AR QAT AR A TlA 9~153g FAA HERT

ol G F5E 69~7772 vl A By, AYEE BT vl HAAT A
05% A= wdrt

vl 100EF2 FHAAE TN #FATHRT By FHA VERE, 10aT FH B8 28lke/10a
o nis} A+ SAFHAE M7t o] 26% FHEIA.

5 20853
HE3. 2000 NEW MYSTAT. $ddie pp. 36~106.
ZA9. 1986, A2 FAL AS. pp. 248~249.

2718, 19%. _L‘—:rﬁ%“?é. CAEAAE.
A - N 1963, KB OEETE BERER 28(1)68~T2.

Hoshikawa, K. 1981. Natamame (Sword bean). in Shokuyou Sakumotu (Food Crops). Yoken-do.
Tokyo. pp. 547~548.

olAE, AAA, FUR. 2001. AFT S A3 AAFHE FEAEATEIA, pp. 6~70.

Mayer, MA. and Y. Shain. 1974. Control of seed germination. Amn Rey. Plant Physiol. 25
167~193.

Purseglove, J. W. 1974. Tropical crops : Dicotyledons. Longman. London. pp. 242~246.

MG, AET, AT, Y. 1968 T AbjERE As} ojate] AAEAANE. BHEEEIETY A
HATEIA.

6. 723 FEAE
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AQTE /BT R) Code T : LS 026 A - 52D
AT A B A A A7 A7 2 AT AD)
A A& A 04~'07 | ABATIH SAY H3Y220-841)
42T 549 332084
wnD2 S olgd W Qe A7 | 04~06 | ABATH SAY BAA20-842)
A7 ABAT} S LUNRH20-844)
FUBAR Hel Y FEFN-E5)
91 g} 2, =2, ARz 59, deieluA, A2
ABSTRACT

The green manure crops such as rye, hairy vetch and scotch cat were applied to eradicate the
injury by continuous cropping system{CCS) of sesame(Sesarrum indicum 1.) cultivation, which
manure was sowed in latter-September or mid-October and returned to soil in the next year of
May. The growth and yields were increased as 33%(65.0kg/10a) in the rotational cropping
system(RCS) compared to continuous cropping of 489kg/10a. In the CCS of sesame, it was
increased as 10—~15% in the green manure crop cultivation, and rye cultivation was the most
effective crop to reduce the injury of continuous cropping in the green manure crops. The RCS
displayed lower disease outbreak and Fussarium oxysporum density in the soil compared with the
CCS, and the green manure showed good effect in the CCS of sesame. In the RCS, the porosity
was most high in the RCS and CCS of rye green manure cultivation, while rye and hairy vetch
was effective way to reduce the injury of continuous cropping. The outbreaks of wilt disease and
phytophthora blight were increased as the CCS years, however displayed lowest outbreaks of
disease and the yields showed highest in the rye cultivation.

Keywords : sesame, green manure, rye, hairy vetch, scotch oat

AFE R
AN (Sesamum indiucum 1L)v FEAE FollA MG A7 78 AW, 50% W] 7183 22%
vieje]l iy . ebelE - vl - g 2 ¢ 59 Fa% JIYEE FHsm i, sesamin
gabste A 3“”3}51 ‘3101*1 Aol tisk kg Adol mob ZRl Bz A4 vle

o]
Fo# WEANEo olguo] frhel 5 1996). EaF Ao folg Fe )
Al

FRATEA U AESe Had ]‘éa% ol b Ajuio] sigo
of s7kel F8 AAlFEz WFEHL den(o] T, 1982), HT 5d% AuiEAE 2001d 43 ha
20021 447 ha, 20031 353 ha, 200413 323 ha, 9000L4 343 ha® 2003l A o] 219% Fa

F 32~35% hadl A& xSk UPHCE -, 2001~2006).
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Seuetel A Aol HAs= Wale F
EAAAdHe Fusarium sppoll &3 Al
oF HA Feo| AFH dAgd &8t A
Jay Fo EGHIAGHE F, 19D o]tk

Chung et al.(1989)& A=A 7HAE, A% 59 F712 B Eeio] ogso] sty 7ol =
gejd oz FHAel HUsle] Atka 3lYow, Pak ef adl(19R)= A7 ARAF7 FHETE
E% 29 F oxysporum DES} A|ESH 9 o F7t F7tE o] 3] A8 FAdral st

7 S92 FAFES 1d Aol s ARAFTE S et ZaFo] 2d~od AR
R~649%7HA sk, AS 2 FRTAdeart Bt st on, Chung et al.(1989)2 37 1
dzbel] njste] 43 Aztoll A 33% ZHAghaL sk

A7) daptage Azbgeirt 7 2 f9lo|H(AH T, 1970, ©] %, 1982), AHEUdor &3
=eked, SEe+ A T4 &1 A A R o) dasted dFN] 41% Stk ¢t
Aom(Kim et al., 1998), 7 5(1986) @g+37et L+ &2olA, o] F196)% 2d 1712
F2to] Aol uiste] AR 4 s F7HE 7R etk

olatz} o] QAztol] #ale] T Ayvt o]Foj ok, Aol oste] WAl Tt FTHHY
el wAAAZE AFE Aoy, Zu|REAuld] e ] ARE A diME H% vEsit o
A B ApdME Z8|ZES I AdE 108 Fad 35 Qe £ o)s8l 58 e EY
93 oS AAE Auiste] =0FE Zholl A&, FF L WA RS st dFAE 2%
S 3 AuiPidel g V1xAsE da st

£ 18%0] ¢lA UH(Cho et al, 1982), 2 FolA
el W7k Zuce 1966), WA oeH shekd uka

AAela, AzpA] F2 FAZE HE BE 9H, NS,

’

=
T
o

=]
A

(r wo o

2. Ag 2y
2 AYe Ags) A7 wu A st 004978 0060 BAH
Y EgelA Arstged, AR A B olskety 4L & 13 2k

ot
e
H
off
o2
X
Y
m\g
Jjm

1 AY A EF olgera 24

pH OM P2Os EX-cation (cmol/kg) CEC
(1:5) (96) (mg/kg) K Ca Mg (cmol/kg)
7.2 1.2 214 0.18 3.6 1.1 116

NPEFLS FAgen, ARYHE g2og BF Aul F AE Aeiln, Aoz A+
A, dol)RA+3dA, TH+3A, A+ T 5HR APES Sk FulAEL dojgRAE
AAE A 99 skeoll 3 kg/10 a, 8% AzlE 108 T 12 kg/10 a #4F F o|F3 58 &
e ¥ B0 YAk AlulE ZEANES Adst] AHaia e, = 58 Tl A
2l FE 100 cam(29), F7F 10 emZ 3te] AAHEaanE S )8 & SgaiRin, JiE Ay

FEEA7Ied BEAMY E3tdon, AT E G 3¢Ees §i%iy, 7+ AgT WA
mE Sk

do rlo X Hr

= ol

B
0
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Zo| ke iyl #d3 xge] 2 o AN AL FTAFE It SASTE TR

B 29 nEge 25 fFARASE TV o] @Y £4]9 -’F—(—’F%’ AE ZARIATE AlES

B (Fusarium oxysporum) ]l UEs Well M EH3dor, Az

Z RQFT EFANE 1g8 THT I ms EF F A °]7,ﬂ—% 1/ 0} 1/1002 8X3te 3714 FE9

ANEE 747 100 w® wfAol

Attt A&zA }"L *ﬂ*] 71el

A(FENEH, 1 AP A= PC% 574]3“7111‘21 MYSTAT(
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it
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op
QL‘
s
of;

2

HAESHT 2249 FE &

o
£20FH BANPATRAD| R E3
A, 1908)2 olgate] BAsIT,

G3+3(Eh, Ao A, EHIFE(EH, FoElA, A4 F AEE el
Bg W] IAMNRE B 26049 2t
Aztof Hlste] GAIA Ago] FFstgdet], ol e AFAl &2l Bl Aol Fadt
o] 5199} Huel dXg Arpgor, Az el FulsEauels Fxg B, 1)
ol A Aol A 94 cmE the 5ulAHE] Hlgte] 2~4 cm AT AR
szl xAuio e ztolzk AHA e, APl 880 em2 T2 Atrh 29
F FaRASE A 323 sojA Aol vt 0.1~027] ol dutd BFE
Ack. BEE FuEkE el Abel7h giith
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A :J“ e
o
02i
rlo
fol

e £opd rlr

2 =R AT B2 A A%

&2 BT B a 715 a 05 a 87 a
Az A 86 c 542 ¢ 02 b 76 b
TU+A Hab 643 b 0.3ab 86 a
&|of 2] w2+ A Rb 652 b 0.4ab 83 a
A&+ A 90bc 580 ¢ 05 a 86 a
g 92 62.6 0.4 8.4
" DMRT(5%)
=0 2R AuFFol wE 9 A A &3 57570, A3 41.2~54270 2 &2l A 33~16.371
BRonl(E 3), 93 olE 3 SHFEA oA H427HE T2 MERT 26~1307] Bt=dl o)
213 AdE FG AEE Ao HgtY 825, Bl Bt HiKim et dl, 197)9F 2

o,
T

goz Szt 260 gog dzte] 231~258 goll ®Hlsl 011~

Asteirh AUFE Aeet 2o 7
= e ZE el A 250~258 g2 Fxlglel 231 gol HlEkd 019~
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027 g FANR, uAE olle Agst @AM F 10 aB £FE &7 662 kgoll ¥l
& A=t 489~563 kg FEOIAEH, ol I AFE s ol Fa¥the BiChung et dl,
1989; Paik et al, 1983 ©] &, 1991t dA¥& AR er], A= ol Sulag Al dddzt
o] 489 kgoll Hlate] 10~15% FHNL, HH2HE ol TdA oM 563 kg2 e =Hvl3z
Aul B} 1.8~25 kg TTEAH

AR7IRE E s A 9daA dinl &3 R SRR oM Audert Fatdes o
o] Fol, &2 Aul71zl we} 1d 13%, 2 20% 3d 66% %?Elaig-ﬂ fnal X_}%ZHHMH% 1
Wit 2o ME 1~6% vIRg 357 Bylon, 3dolde 5-34%9] 52 £337E U
AL, FH AR Polle AN o B £357HE UEhlt ole °345L4> oinl 1d
A ANH(EE e S5 F32 0~26%, 294 AT B §5)9 &3 30~38%, I

Id Al & B33 Ee {5 39 A & o AN A 54~57% Sttt Bal(Paik et dl,

Fﬂ r\r

4

E 3 5H1EE Aol mE A oF R FFTHss

2} 4 2 8 = T B
e /) d(‘:gé)? kg/toa A% 1@ 2d 34
& BIF+IA 5754 269a 652 a 133 113a 120a 165 a
Azt A+ 2 444 ¢ 23l ¢ 489 ¢ 100 100b 100b 100 d
S d+ 327 54.2ab  2.55ab 5.3 b 115 104 b 106ab 134 b
gojglalx+&Z74 516b 250 b 538 b 110 103 b 101 b 125 ¢
A2+ 27 412 ¢ 2.58ab 532 b 111 103 b 102 b 119 ¢
3 4 498 253 555
" DMRT(5%)

A A T AESE R gHel A2 Aol webr= Azbel 40.0~49.7%c ] Ekod
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AR E 1B E) Code % : LS (206 QU1A} - k(MW7)
A7aA D ARA AF717h A7HAA L Fodrd(e)

o Auirls Y A¥ '03~'06 | AZAvy 53y 719x(220-8443)

2HE-A73 523k 72 91zH220-8443)

W Azxdby M AT '03~'06 HEATF S34e G (220-8441)

g7 52 PURN220-842)

9180 M=o Azuhy ZzZ o|g$Ia

ABSTRACT

This study was carried out to investigate drying methods for increasing qualities and reducing
drying cost of Baishouwu(root tubers from Gyranchum auriculatum and C wilfordii) for four years
from 2003. The peeling ratio and moisture content before drying were lower with thicker tubers than
those with thiner tubers in C auriculatum. Drying periods of root tubers, 20 mm and above in
diammeter from C auriculatum, were longer 9~10 days but the number of workdays of drier was 3~5
days shorter in sun drying after one day of hot air drying than in hot ar drying. Regardless of C
auriculatum and C wilfordii, drying periods were 5~6 days longer in other drying methods than in
hot air drying, but the number of workdays of drier was shortest in sun drying after one day of hot
air drying. Percentage of dry matter was greater 58% in root tubers from C auriculatum than in
those from C wilfordii(38.9%), and was highest in sun drying after one day of hot air drying among
drying methods. Idetification test by general crude drug test methods in KP, showed yellow colors i.e,
that root tubers from C auricilatum and C wilfordii were appropriate as Baishouwu. Regardless of
species or drying methods, loss of drying, total ash, and acid-insoluble ash were passed the
specification of KHP. Extract content of root tubers from C auriculatum was not inappropriate, and
water-soluble extract of root tubers from C wilfordii was appropriate in sun drying or shady air
drying before hot air drying. In color values of root tubers from C auriculatum, the lightness was
lower but the redness was higher in sun drying or shady air drying before hot air drying than those
in other drying methods. In C wilfordii, there was no difference among drying methods. The contents
of total phenolics were higher in root tubers from C wilfordii than in those from C auriculatum, but
showed no differences among drying methods. Electron donating ahility was lowest in hot air drying.
Keywords : Baishouwu, C auriculatum Royle ex Wight, C wilfordii Hemsley, drying method
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ZA g2 49 AHE7 2 5 U Axe BEYANEE FHst MAAMinolta CM-3500d,
Japan) 2 &A&}9 1, &A= Hunter's color vahie$! LHLightness), agk(redness), bak(yellowness)
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72+ 371(Song & Ding, 1997;°], 19%),
Fo R o7 #ffiol polvoxypregnane glycoside(Mitsuhashi et al., 1966), gagaminine(©}, 1995),
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2. B2 HA ApAar] 7 A2AT} Sty 19R)(20-8442)
3. 92 A7 A Foetshiy 79 04~'06 | FEAT E2E 70 AH(20-8442)
4. AR QAAAA ArHEY 220 79 AE2A T B2 AAAN(20-8442)
5. 7% QWA ATANS T PE A A2AT 2R 1A A0-8442)

A 2] g-of AR, FHed QH A8 2EXE

ABSTRACT

These experiments were conducted to clarify the interactive effects of temperatures, dormancy

breaking, bed soil and bulb size on the growth of Fritillaria thungergii for three years.
The rooting ability of cormmlet in thermostat was higher above 10C and rooting were
observed(93.3% and 83.0%, respectively). Wheres, higher temperature increased the emergence
rates in open-field. The significant increase of shoot length, number of leaf, number of bulb, and
bulb weight were obtained with higher temperature. But there was no significant increase in
number of bulb.

Bulb size have greatly influenced on not only emergency rate but also shoot growth after
planting. Large bulbs resulted in high growth rate such as bulb width, bulb weight, and increase
in bulb size after planting. But there was no significant difference in number of bulb according to
bulb size.

GA3 application showed no effect on dormancy breaking. There was no significant difference in
days to emergence and flowering compared with control. However, in case of GAs application, the
shoot growth was slightly decreased. Application of different dormancy breaking methods was no
effect on bulb height, bulb width, bulb weight and number of bulb.

The rtooting ability of Fritillaria thungergii in thermostat was higher in 15C and room
temperature. Also, emergence rate was higher in 15C and room temperature and rooting were
observed (93.0% and 83.09%, respectively). In accordance with the higher ternperature, shoot
growth, bulb height, bulb width, bulb weight tended to increase.

The highest rates of rooting were observed in sandy bed soil and rooting was observed 84.3%.
Shoot growth, bulb weight and number of bulb were increased in sandy bed soil. However, the
various bed sail such as upland soil and beld soil for horticulture had little effect on the growth
of Fritillaria thungergii.

Keywords : bed soil, dormancy breaking, Fritillariae thungergii, scale, temperature condition
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% , SElveblld AuiE 2 Qe AR olsh £ Foltiol A, 1996), HEY EV]E BENe

0~B0cmABER Aepe, & 2~3707F Eeivn], 489 &7 llﬂr 27 9 A=A
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3‘%‘%*—‘1‘ ZFrokel Zo| M} Fabe ZAE0] wf§ Wol o8 I £ glon WAL yFE HE
712] Q1Ho Y A5 o] g3, 1992).
e veE7)7) kg o g 29R)=d|, HEE7|de dZ2)=EA]] fritillin, verticine, peimine,

peimisine 59 F2 Agwc] FFEHo g ose FTHFAFvAE, WFsE R W EEol
o] el E R, AT, v, HAF, 71HAG T o= o FITHE, 194 4, 1990).
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1997), vRF s} AgdA AN, 1996), 2L 5, 1996) —01 BuEon, HEe]
AT FAS AT APL dFsinh

b 2 AgdAE iR d 2/ AR AT F4 A2l HANEES gdstdess AR g
FEAE AT Hed V2R R E8start kit
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AREAA 1. 2 A7 AR =X 20 43

E A1 200495 2006171 wid 99 2 FH3ste] od 69 A FEALH, FAEF
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AR2A 2. A8 AH A7) 4

4GHE 20063712 3del AR F5FH71EY SREANA FAsg o, SAFETS dow
(W EES 5 Fritillaria thungergid) & st3ch a8 £ 32712 A9 (2 5 8tlg, 10g o 5 442

91, T A% o, Ay 2 e, AETek ASRARE AN 1T 2t

ARaA 3. AR AT AR Faesbby 7

B AP 2043%E 200603742 330l AA FEFAVIEY EREAZANAN FHsiHoH, TAF
ZFe Ay QAT ~9g A2 AMESHETh FHEN THEE GAs S00ppm, GAs 1000ppm, # 24
AZY 28] 46T 08 608, F48 T 643= sttt 7 A5 sy, Auy 2 @
2], AlgTe ASZARE AR 173 2ok

ARA 4. AR AHAUAA AFPY 228 79

B AELS 20437 330 AX FEFA7IEY SREZAA Fsdon, IAEES AR
9] AA(7~9g AE)S AHEEHE HE QA 2xHHE 27 & 5 10, 15T, AL T 4%
gz oA HY7 AP o, 7 257 =3, Auiaby 2 de), AgT e ASRARE A
H 17} 2t

ANA 5 A2 AAUAA] AFYS 9 FE A%

2 AEe 2049 5H 2(X)6‘477}7<] 3dol A FEEA7Ied EAXY -2oA Fsiaen,
TANEZL HAR AQAH(T~9g AE)S Mt HEE BF, 2, Ad8YE, HECEESEY:E
H]=21:2)% 4x2)2 ston, AP JES oststd 542 H 13 Zrh F7E WeolE T 500
Hjelol] 1A17F AF & wigto] & Fals XolA 1Y S48 vy AN e, FTE 948 AE
AAHBxE0xGcm)ell A Fet HA o2 207i8 S dEstTh AlETE adoulA] SR o silo.
H, 71e BEle FE5A7IEY EEAE Fahe] Aelsidth AR AR RS AEE
AR A8kt

E 1. NE A AEQ o|3lsty EA

pH OM  P:0s K Ca Mg CEC EC
FEE
(1:5) (%) (mg/kg) (cmol(+)/kg (dS/m)
ey 6.2 0.7 38 0.05 9.21 2.32 13.35 012
AALHE 43 0.0 637 3.68 14.07 7.35 35.56 425
2 6.9 04 17 0.02 1.74 0.18 2.16 0.05
HE 8.0 10.8 1099 3.77 7.58 3.51 14.86 3.80

3. 4% 4 uF

AE-A 1. AR AT AR A =0 79

2 zpFol oW g2r|udae waAste ¥ 29 T} WHIZ&L &% 10T, 15T
a8 m Aol AdE 933%~992%E Ekou, 5Tl 235% FE:olut. oo d&E 2
=7h B=4W 10To1de AgdMe 259 230 gAY Aoy, 5TAAE 247 2.7
Az 7b2 A, 235 18mm=z Fgkoh
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exy g 25 =27
(C) (%) (70 (mm)
5 23.5b" 2.7 18
10 98.5a 98 76
15 99.2a 116 104
A 93.3a 95 67
"DMRT 5%

: G333l 5Ce 3.7%0l
vl A3 I5CAHAME 467~503%7F EUTHE 3). 43 v &2 571 WoldFE
AHGY v go] EolAE AISE BAoY, FEHC] 5TAAAME dd 2dHA ¥t 7
243 QHge] TA FEE v 8L 22 Aol7t gk 2EY el ASE 7o &
eBlet AHS BA A BEFY v &l FEFE 7o FAE € BFE B JYHF
21291 ‘Georgia’ @} A% 25T 9] Wi - BEE71], Hinomoto'= 20T 99 - B5E714) 2938k 74879
Faziel vls] AeA EF&0] o, 0TTFAAE T FH TARle] FEFN 5 £
go] AAFETHI, 1985)3 slod 2L yelgolA g Hgn 2= Fo| Y& A8 & B2
Fe FE= Ao gHugrh

o M

E 3 R A+ 22 28 % 29%H

2Exxdd £3d8 988 v -8(%)
(C) (%) 21 A (A) AZAB) A+B
5 3.7¢ 81.1 - 189
10 28.6b 51.0 420 70
15 50.6a 64.4 17.0 186
AL 54.0a 20.6 33.9 455
¥ DMRT 5%

A2 7o exAel de APF AL F 40149 2o] L5 5L4E 233 4
F, A% A%e AAY g Ao, 9% 945 SE 7 Aol7} gk

£ 4 A2 AT SEAYS) BE 4T 459F

==X Z=3 4+ A 44 4%
(C) (mm) (/) V/F) (mm) (mm)

5 62b" 1.8¢ 1.1b 56.5a 8.6a

10 85ab 3.7b 1.2b 68.9a 9.0a

15 92a 4.1b 1.9ab 66.1a 11.4a
A2 109a 9.2a 2.9a 69.0a 9.2a

* DMRT 5%
W2 A7 22 wE IR A&ELE X 58 Zol I FFE 17~21ME Fo)

7F ey, FaE 127~229mm, 7EL 125~21.lmmEZ &% 7+ Aozt g #+F&
227t &S FAYNAE Ao
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E 5 AR A 2= nE AFE AFLR
2 T T T T% FTF
(C) N/ (mm) (mm) (g/5) (g/m')
5 2.1a 12.7a 12.5a 7.7b 346¢
10 1.7a 16.6a 16.3a 13.4ab 583b
15 1.9a 18.9a 17.5a 15.3a 901a
g 1.9a 22.9a 21.1a 18.2a 860a

*DMRT 5%

AR 2. AR A A3 49

R 23 A7 12 238 2 AslE E 644 BE uie} o] FHYY FILYS,
2¥8g 183 AsNE F7A7} F52 A AY FolXE AU ol T}
BALFTE 23U AAGEo] Hol Folyl w21 FIEF QAT Ho S
Hudson 5(1975)¢] B9} Q17 o] FALEFE wolA7l 43 AAL £2895E GFHUS
B oolual Q1A ZAIS Wol g AloleE e Ao AuMAA dokE wH1978)e B
o} FAst AT

£ 6 HE 27 279 g 248 2 A8

F3a7dg £47] EdA289F 2498 7} 8} 7]
(+1g) (4.9) () (%) (4.9)
2 3.16 182 33.2b" 4.27
5 3.15 181 62.0ab 426
8 312 179 78.0a 421
11 3.12 179 79.4a 4.19
* DMRT 5%
dw 279 2sle e AR 49 e F7AV FLFE QA vlgol &
e ud AEqge vge RolxE AL RAHE 7). AHATH AEFGol BAld A}
Mg FFAN e ol vlag FALSE 2 AP ALY, ok F7Y 2
Nt 84% FFU AFFE ol d5d 44 e Ane A
® 7 9% FF 278 9
Eamat=d - AIHFA) ZZ&4(B) A+B
(+1g) ~9%- ~9%- ~9%-~
2 63.1 21.2 10.7
5 31.3 52.4 16.3
8 16.9 62.7 21.4
11 20.9 715 20.9

A FFA7PE AR ASE ST 55 AR AR 8), 282 A7
F5E 2 JF¢E 2o F3A7] 20 vlEe llge 15%6mm7t #om, Sg# 8gv A7 3mm,
1B8mm7F Zith % d4s 237 2 Agoz F7A7] 2g0 6.0 Hlatd 5g& 44ui7h @k,



8g¥} 11g2 Aol glo] 143~17.1717F Btk @& 119~136mm, F4L 82~RImm °lUEH],
Z237) WEAE xlolr} AAHR] &ttt AFE FY 16~257] Axolen, A F3AY
7} 252 Fe Aol

=
N
T

€8 R FF avlel mE AR 434

E=l | B SR = |3 AT 73 Hj
(+1g) (mm) (/) (mm) {(mm) (AN/5) (mm)
2 9%c' 6.0c 12.4 86.1 16 1.72b
5 132b 10.4b 119 83.2 2.0 1.73b
8 198ab 23.1a 136 85.7 25 2.26ab
11 %5la 20.3a 11.9 92.1 2.0 2.92a
* DMRT 5%

A2 zAFAZE AR FER KL FTFA E545 T 277 FHew FAY
A AFOIATHE 9). T FFA7)d B2 Zo] flo 1.6~21A4/F10x, +1e} F
2L FFAVV 255 AAE FEFE Bo AR 4S5 22 ARE E‘ﬁ‘:}. TEFE
237 248 25 2AYLEY, 209 55g0) vt 5g% 11.0go.Z 2ui7t Z7lE Yl on,
8g T 11g& 2z} 4.3ul, 49ui7F FAKCh ojelst Ade= ¥(1978)9 A7 A 15g H 3g
Tl e 24zt A7 1ol oy, AAFAZ FAYH dEt BolA 9golM e 6712 =

i, X3 F7HE Hol7] AlFE AL 507 FEHE AFY FAG AFAolde 2 A
o] d#oldtte Adet Z& AFgolddoy, AHe] FALSFE T4 T A ABE
BgE Agede i Aozt Ao

9 HE AF A7 & AsF SR

eV T4 T2 TE TE 7T
(+1g) N/5) (mm) (mm) (g/=) {(kg/10a)
2 16 18.2b 16.8¢ 55¢ 149¢
5 2.0 22 6a 21.7b 11.0b 431b
8 19 28.0a 28.9ab 23.4ab 794ab
11 2.1 27.5a 32.0a 26.7a 973a
* DMRT 5%

2 F Azl 3 FFe F 109 2o F79 27 FE5E 5golste] Hlgo] ¥
10geld 79 vl&2 2Fdth T 2g7 5g2 5g olst vl&ol 2zt T3.8%, 474%= FF e
TT 27128 AR ¥L Aoz AAHY, im SFAE Sgolde] TN 5% F= Aikd
o)de] FTE AMRdlojol & oz dAdEr

3 51995 FTEFAGANAM HrAquiA] 10g Hele] FF7F HFgsitka dHon, w(1978)S &
F TTE A3 TFAVE og olde HRE AME3ldol Stk ARE THE B o, X3 Al
Ao o Aole e v UAAAN, T2 T 5 AAEA 5g ol 10g Ul TR F
TE AHgdol & Aoz At

Fog:
& o
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# 10 B2 F79 A7 7 ¥

FTTa7H T#(g/%)
(£1@) Bg> 5~10g 10g<
2 109.9/73.8 28.6/19.2 10.5/7.0
5 204.3/47 4 144.8/33.6 81.9/19.0
8 199.3/25.1 341.4/43.0 253.3/31.9
11 210.5/21.6 368.4/37.9 394.1/40.5

ARAA 3. 2 AT AR Fasshy 49

AR AW FHERE AT A2d 283 HErle E 1AM o] FRetasxd
3871 3€ 17904 1842 Aol7t gllen, 2dARUSE 183~184%, FH &2 23
3~36.3%, 7Hst7lE 49 259X 2692 Aol7h AT ol FEd e x 7\ AFF
FHEHAEAM BA, GA; ¥ ABAS IAEAE HEZ AF BA ¥:7F 2255 dot
& &5 FUHEHSo FAHAOY, Lot dae AAHE FFIAHF T, 1998)= 2
Feh= zolzh AT

1L AT A7 Fueks Aad 23 2 A

e Fa] Fazads 48 A1
(8.9) () (%) (2.9)

GA;3 500ppm 3.18 184 233 4.26

GA3 1000ppm 3.18 184 25.8 4.26
froe 24A13¢ 3.18 184 30.8 4.26

<& 45T 30% 318 184 2715 4.26
<" 45T 60% 3.17 183 29.3 4.25
TAE 3.17 183 36.3 4.25

. Awel FHetd AMed SEIET AVPY HIEo) 20~427%=2 FEHE HlE 455~
61.6% Rk wsirh JUFS FE ol FA FE HIER 103~175%% GAs, 7+, &8 122
A & AR Aol7t vln|EHTHE 12).

¥ 12, % 9 FHets Ad 24 I

: ZATE00)

A SEEIN 224 (B) A'B
GA3 500ppm 32.3 574 10.3
GA3 1000ppm 26.2 61.1 13.7
4 24X 7 22.0 60.5 175
28 45T 30% 273 53.1 14.6
28 45T 60% 427 454 119

T3 g 24.1 61.6 14.3
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A Qdel FUEGE AYR AL ® 13049 Zo] FHel wetel FHBAE el u}
g} Ago] HleFdAY X FES Btk 2L 93~126mm, ZElE= 1.87~208mm, BT+ 1.9~
2749 WA= Aol vlsigen, 44t FF 14~1617, L 610~T76mm, FES 95~
136mm WU FHERF M3k 2ol7t YYck

o] B190)e BIAY BFUIIRY 94, 93, 4% T 4% 4L TENYTIL GAS £84)
g8 Auc Azsgon, 9% 4FE GA Sppm M TAN ohe AT B gow, AsE
7 ol el et Fashs AgeIirks Rash zolrt Ylek

¥ 13 SR 49 Frdets Ad A3E A4S 4%

e =3 ZE e R 93 =
(mm) (mm) /=) (5h/F) (mm) (mm)

GA3 500ppm 93 2.03 2.3 114 61.0 95
GA3 1000ppm 116 2.08 2.7 14.0 69.5 10.7
o 24412 107 1.93 19 11.6 61.8 99
*% 45T 30% 117 1.92 26 129 70.2 136
<& 45T 60+ 126 1.87 2.5 127 74.8 125
T2 121 2.05 2.5 16.1 716 11.6

A= A FRElF A2lA) A P A% E UM} go] Fas PE 7le 210~
50mm AEZ LY>FI>GA; ALE0Z B We Agelgen, T FHs F2 Ryl
3, FEE 19-24VF, T 96~130g/F BT AL e U YAAsEels
A £9079) 29 0~35CM 143 2gHekE 2ol Eoole], ¥4 GA S00ppm
& WHgosH FEEb 100%2 $INT 5 dokn Aok YT B 200), Teht ARel
ezt 2]z} vljsle) olo) i YESlE AT WY Ao BT

# 14 A= 9H FHEis A Ay As 3%

I 2 = 75 % 377
(mm) (mm) UV/3) (g/3) (kg/10a)
GA3 500ppm 21.0 21.2 2.0 9.6 9%0b
GA3 1000ppm 216 22.3 2.1 10.7 106b
9 24X17 22.2 22.0 2.0 9.8 114ab
28 45T 308 22.7 233 2.1 125 141a
28 45T 60% 259 240 24 13.0 136a
A7 23.4 23.0 1.9 11.7 126a
*: DMRT 5%

AFAA 4. 5 QHANA] AFPY 22 4

AR QHM AN LEA T o] BE FLy|AY e B 150049 o] 15T Aheo]A] <k
33 Ao 15T} 2A 72} 81.9%9) 81.0%= 5Tt 10T Hl&) =okth 25 2=
6.6~9278 Mz izt glolev, 242 15T A2M 242} 97mm, 8mmE 5T 10Tl st
o A

_90_



= ubi1g % %
() (%) (71) (mm)
5 78.0ab 9.2 44
10 65.0b 6.6 48
15 81.9a 70 97
Ao 81.0a 8.2 80
* DMRT 5%

Y5 QARG 2] F Ao FHL & 16949k Zol 2% 5T 2.0%00 wldte 42
93.0%, 15T &80%, 10CAE 605%7F 242t E3irhk &9 dele 79 FAS 23S Ao
Ao FER HEol 2&FF 7o FAVE FANCH, UG BleL 7o e gRY 7
of e} FF FUA Ut AP SRS =AY ReTF 12 ATE Buou, 4
9L 50 71 B2 241%E Yehith YRS 29 Ao i QHHY7IRE 2
A F A AgzdEde] 248 3E9 % 9ude] 8] AFske AVIY4 &) St
Sz Al7]ell WA £18E 0 B4o] F7kshs FEel AN SFATHA, 1985).

E 16 5 99 25 28 9 9%

LEXRY 2d& 9 18 (%)
() (%) JAHA(A) 3EA4B) A+B
5 2.0c 63.9 24.1 12.0
10 62.5b 12.0 716 16.4
15 85.0ab 109 70.9 182
A}e- 95.0a 79 714 20.7

¥ DMRT 5%

w1 LEAEE APre] 45E LEr ¥R FLoN FT AT RIASUE 17, =
A QA% F A%, 297 995 2L ALSITSTHETY ¢02 L85} 94 Azl
Ago) A B

2o 232 ugth P9 DABVYE vhsY ALHY B Fhol @ @AY v
SolA 3 vehiel, 58 2ASE7t M D 2YANAT Ajolt TEAE EAS Rold] Y2
23 4ol wAskE FAEl Aokn sk

E 17 A2 QN xAee e ANY ALY

2oxgd 2% A+ AT |4 4%
(C) (mm) (o} /5%) (N/F) (mm) (mm)
5 Hc 1.8c 1.1b 50.7¢ 7.5b

10 173b 15.8b 1.4b 86.7b 10.9ab
15 221b 30.5a 2.5a 100.9a 12.8a
R 336a 31.6a 2.5a 110.3a 14.4a

*DMRT 5%
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A2 JR xAgo] dE At 7o KL F 187 Zo] FFE 2Vt HEFF B
obAE AFgolRdon, Fie TF, aYu FFE 2EV 2 E&FF AAY FAY dnd
A Hit. F3 1(19%34)= “P of A2Ae F AFsA TPl WA 58 Gl
FEHA U, 7F T ddde 239 21988)9) vtE A4S R b 2= 18~20T

ofs, Rajz 1T ALolA QBT A3ksh FASY o

g AR ARE o8 BT FFA ARE FHY F 4F A AFF W 15C
Axe Lxol AZAAY, 42 A W uigol & Tt SANH AEE §A
A4 AFete ol F& Aow BuHYL.

E 18 #= Q¥ 2=Agd g Ay As3

A T T T T FTF
() (/) (mm) (mm) (g/7) (g/m)
5 55a" 16.6¢ 19.6¢ 8.0c 237¢
10 4.2ab 24.2h 279b 19.3b 599b
15 3.3b 30.8a 37.2a 42.5a 1,144a
e 3.1b 30.2a 36.4a 40.6a 1,195a
¥ DMRT 5%

ARFA 5. AR QWANN ATARS 9 FE A
A AWAAN FEd FHS 199 o] Belvh 843%= 7bg gtom, BEF HE a9
A SHEE B7~525%2) WA Hol7h Gk FAYeNE BB v g0l 92~803% BAZ
wston, QudT FEPol B4 99 Aol 113~311%, AWA0] 84~202%¢] EolT. A
& Ao gyEst 1 l;e_ mpselge, Wk St A2 95% Bz At BEde =

E 19 B AANHA] FEE 2HE H AL

Ay £d & AHLA) BEH(B) A+B =9
(%) (%) (%) (%)
e 52.5b" 9.5b 68.1ab 22.4b
=) 84.3a 15.7ab 61.4ab 22.8b
A ERE 45.7b 20.2a 492b 3l.1a
v E 50.8b 8.4b 80.3a 11.3¢c
* DMRT 5%

AL AAAAA R AFE A% F 24 ool 2dmmel vlstel Al gREe} BES 17
9~18mm, HIEE %mm £F0E Ho} Be} FEAM FEstdch A5 Fe, 4%, 1w 4
& 4= Aozt Ytk GHE 23] E A% wldse] PFE wob RAYES} 269z 1Y B

et



R E A 73 Ef a5 a4 q4E
(mm) N/ (mm) (ol/5%) {(mm) (mm)
fleos 186ab’ 2.1 2.57 20.4ab 83.1 115
=24 214a 2.2 3.04 22.6a 90.5 129
LA FHE 179b 2.0 2.07 17.5b 81.7 114
v & 1i5c 15 145 16.1b 709 96
* DMRT 5%

A2 QAEPAA] Ao ©E A TS A& E 213} Zo] AR ASH vy ZAY
EolA 433 A4S Byed, 24, I, 71 283 7ES AR Aot ey, 7 B
PAENM FF 3102 vlEe} Ao 8FE vlste] Z42t 1670, 13707 Btk 93 7F2 7
o ga gl weh & AT vehio] 77t Bd R I AEVF 75E 2 54,
5.lgez FAYor HEE 26502 HE F 7HF wsith

oldel AWE FUS B o, AE AWHAN HHY AEL oz BOHY, £F Lt 57 A

o= folatn PR EAL ekt

£ 21 AR QWA dEd SR 4% 4G
e 2% o4 3 *Z e TF
© (mm) (N/5) (mm) {mm) (/=) (g/5F)
s 62 6.1 22.1 202 2.5a 5.1a
2.3 92 74 20.8 198 3.la 5.4a

A LA E 83 65 20.4 19.0 1.8b 4.2b

H & 58 5.3 189 187 1.5b 2.6¢

* DMRT 5%

4. A k]

B AL AR ATE GEBTH] A5l AT QR eEAz, Fabry, YE, 3
727 5 gaA Ao WAV1EY NEARE BT V0037 34 AU AE
oshdl thest 2k

ARAA 1 AR AT 44 e£Ae 22 79

A7) exd Ferlue 2L 10T ol ol 933%~992%2 EL UITEL wYo
o, wAelHe] UL LR/} 2L4E Fvato] 15T AIA 467~503%0] 2tk A4
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