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SUMMARY

I . Development of Seed Production Method of Oriental Melon Using the Gynoecy
Over the five years to December 19, 2013 from December 20, 2008, this issue was made
in support by Korea Institute of Planning & Evaluation for Technology in Food,
Agriculture, Forestry and Fisheries (IPET), Ministry of Agriculture, Food and Rural
Affairs.

II. Purpose and necessity of the Research and Development

Melon is the one of the 10 major vegetable crop all around world as it has been
cultivated globally. About 55% of its whole products have been produced in China so far.
Particularly the production of oriental melon is about 10% in Chinese cultivation.

Also the production of melon in China has showed a tendency to increase steadily, the
size of the melon F; seed market has been increasing continuously. Based on these facts,
we had introduced that active strategies has been requiring for Chinese market share of
F1 seeds.

Domestic and foreign cultivation of oriental melon are typically conducted by the
methods with integrative and intensive technologies in doors so far. The loss of its
production by powdery mildew, a fungal disease has been occurred in the growing
conditions which are repeated high temperature in dry and high temperature in high
humidity.

In the industry for F; seed of oriental melon, its increasing cost in production including
growing and labor are caused negative effects on market share. Especially traditional
method like artificial crossing needs labor.

Therefore, in the project we had tried to improve the efficiency in seed production cost
with the development of seed production method using the gynoecy and the development
of powdery mildew resistant varieties in oriental melon. On the other hand, also we have
tried to share foreign market with new superior varieties which have been bred from the

project.

M. Scope and methods of research and development
The purpose of this study had been focused on the establishment and selection of the
superior breeding materials by domestic and foreign collections, the development of new
resistant varieties to powdery mildew and the development and its extention of seed
production methods by using gynoecy. The collection of germplasm and screening of
horticultural properties for varieties including the analysis for the market were conducted
for the improvement of gynoecy system for export to China, India and Eastwestern Asia
countries. After characterization of germplasm we had generated a number of lines as

breeding materials and maden the F; combinations to develop brand-new superior



varieties in oriental melon. Also we had produced the seeds for testing of local

adaptation and disease resistance.

IV. Results of research and development

Eleven varieties including products for domestic and foreign market and the torlerent
ones to powdery mildew have been bred by newly established technique for seed
production using the gynoecy from this study. Also a number of superior lines had been
established as breeding materials.

Therefore, on the point of view for breeders the pipeline had been settled for breeding
of new variety which are on demand for market. On the other point of view for farmers
there are a couple of advatages for growing and producing. We have expected to
increase the foreign market share with these because this newly developed seed
production method using the gynoecy is innovative to reduce the manufactural cost. Tt
has valuable implications in the direction of melon breeding in Korea.

Germplasm which was selected and evaluated has been scheduled to be used as useful
breeding materials in future work. Established germplasm is composed with the group of
frequently appeared female plants, high quality lines in horticultural property and the

tolerant ones to powdery mildew.

V. The achievements and the application plan of research results
The practical applications including the technology transfer to ASIA seed co., Ltd. are
on the way with new varieties derived from the results of this research, Not only the
spread of domestic market share also export of new products has been tried to extend
their use. positively we have got the order for several products from Kowloon seeds in
China. We have managed the plan to strengthen the marketing activities for expanding

market with newly bred F:; hybrids.
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& Zholl AEESE Apo|7t S-S A skdth AFAEe A 2713 40 (P o= U2
S B Wl olSgr T8l 7R 9] 4ae AN a1 Ea= Wl Az gujr] o]
&5 o Xl
T T
A

o
r%

o ARl Qo] AR 4~58% 1 e B 9B FoA FUF AW e
3 107 SR fdel Ao} 712 U IRE YU A da, %
F719] WA A3k A1 vhe vhele] e B UesnE o3 Behee) Aol W F

A4F Fie AFARAA BASIL AR @ob WEsl AN ABE T S PsT A
& AHF BN 27 HFAANA BaArsh go] seeks Aol ¥

Aoz A7k,

3tk 5 o) Sl M E59 A4E 571 AAe] AdT =9
a7 20, 79 719 BEHAFAD)
(F): 2e 27]0] 177 AF(HA Azt EE 7 08 e Y& 99),

) SAF MET ] A3 27](8)9 s43 =71(9),
(5)0 ZAF A5 2FHBNLI6)S §F E7]0A ¢, 7F A oA vhebd.
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A 4R ARF] FAFH
1. AAF9 Fl1, F2, BCAIW 9 )
HoATAdd A= 19909 Z28E7) 3d B9 s ZRA|oA 1,009 9] ofAFE FelE A
Fds 1388 sl AE7hA B

EAZALE A T, Al ofojA gyl e

ARk gl AT AT Aol ARE ] YA e BE AsETs HedkE
ol gkl @A A olal(Bain, Kang &) Y3z Aeeol thato] 2904 Aol <k
_]

e}

4 gaETol dael s B4 Aol Poole B). olA7N LHEAA S AT FA%
& W7 giste] 1AARe] AT ALET, AT PYSHET & 82T A4 shalnk.
PN By 23 AT L AGET(E D), Reciprox el A-$EF($ 4 x4 F
(£9), AT PUSHET(ED) 2L 2 VAL 92 = AFGe] 22t FA|3to]
o) el WARES AT AW AMFU AGEF FALREFE AP0l w
7 .

(e}
e el Wa glo] =

QHgzol AL} 35golirh. eyt A He] FEFE BhgolA
= o] AAFYR A E AL E 94 A9 Ae etk 1ey] AHel Fex
A A= B Faoldut. 218]al Recipro X3 oA %E 2ot YAvHEE 23, 19 21)

£ 23 AT i 2 429 &9 Eiedtst

5 Ardgv s
Boghe.(1-154) =2 (1-18%) aF-9-22 A (1-204)
OF (R F) § ¢ ? ? ?
o2 xNBA ?9x% 0 2 0d F 3
94 o] % 3
NBAx o} TR fE=S D 98§ 3
94 o] % 3
36 ¢ ¢
ok xNBB § x4 § 9 7-10% 3
1105 3
354 § ¢
ok xH5 Lexg b PEED 6-104 ¢ &
1 o% 3
2-47 § %
o} xHI1 x99 ? 5-33 ¢ 3
108 ©]% 3
NBA, Hb, H1 t 3 ) 3 )
NBB 2 () )

) HEAY : 2 9-ARF, 2 0-ASEF, d5-PUseEF
2o 7 vhojel A F FF, 0 QE DN, 4 FEI, 28 Inkel 9% SE 21,
© 2 ¢ IniTlo] ok 27l S g ¢ 7 plTo] QHES} o] WER A4

¥ AL AN =2 o] A
wE 24 224 44 29 74 24
A4 49 5% 54 104 34 129
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99 HA(AF) 94 24 (cFEFxNBA)

oj el AR Mol AAFO FEi 3} | 5ol wet Zol7b Aoy AT dEo R
ol Bvh AT ASEF, ATt FAEGEETe wujEHe] Fio] Hele W %
of &3l WMEE dov|v= AoZ HAAT FXAEE oA xdkAvE ] F
o fAxrg o] vhepbA] Wl Bt arfd o ok el M-16(%3F, £8)x EF
EF, §0) > FNTHTF(ED), HEFFEY 27}XE UERstth] B3 o]
Aol Ao Lﬁﬂ%(Aglng)Oﬂ et g el FEgFs wevhal stk M-16<
Aol 2of Aol FEFS WA &g+ dAE FE ]"} 1R AEe gkds
071 aging Aa® AL FAHeIY dE(H)T FE(D)o] ddM o=
AT EAlFoAE FollAe U2 287 tE AL SRR 2y}
. Nitsch= aging®ll w2} A4 & (Feminisation)”} % 7] % 3fal ¥k
JE JE R R AR 2AME ZE 3 4 9l o] uln ). BOA E oA

= stelsl ol A7) Foul BCE At A 4783
] 109 & 5¢ 189 sh-f-=el A2lste] ZAbsEAAT

EY
o
rtr
L

o B
rfo
it

o
3k
£

Al

A
o2
oX,
o{o

o

BToMMH o of
o

oy M o

gﬂ}io}ﬂoﬁl

1=
&
o,

[
o
y
N
Y
g
)

o & o o —
>

)

fo B 2 o % 0@ o2 mi

5 —8— Andro moecious(¥d-g8-57)2 a2} Gynoecious(Ad )
g th#elAle] o8] A AAWEW Martings< a9t g ©]9e] Modifier gene§l CmWI1P19]
a gene°l| #oJ&lo] DNA methylate3}t Ho] &2 @98 A Al 7] 32-->Ethylene %“45
Th==>ekaEdy NS FZAZ1Ykar 319 oH(Nature. vol 461, 1135-1138, 2009). Al
oA AAFLY S AT dAdow YErgal oA i fEe) TEE]H]7]'
2:13, 1:14, 11152 YebuA] 2912k dde] o] 2421 1:16¢] 238kl BCitt BCaol A%

1\1
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ARSE A RFol ek FAIA B o el o] Fakssd o] @ (Solitary) B E A (Cluster) ©]
Ay SEH o] wolyh Aste] 7)8] Hary Aol shde] viA] &= AUt FF
ATk sk 2y AAMA ZAPEFHE Heot | A A B AT A
A-gE&FH ¥4 5Tl uste 2204 &4, Modifier gene®] #ejdlil &=} A 7of
WE3E 5 UhA BRI gl A AEge mhets A 24).
S 24. A% 9] Fy, Fy, BCAG9] Hejn)
. SECEE weH
BN N A o ‘ H] 3L
T %% )
310 b 302 %% 14 1 IR E T
311 NBA 261 ) 0 3
318 obF xNBA 302x261 PEx0 0 3 te4aA
314 | oFFxNBA Fy (302x261)-0 2 13 L1693
321 OFxNBA F (302x261)-3 1 14 1169023
316 | OFFxNBABCr | (302x261)x261 | (¢ $x¢8)% 8 0 15
317 | OFFxNBABCa | (302x261)x302 | (¢ $x¢8)% ¢ 14 4
303 Rzt 961 %% 2 0
306 i 117 ) 0 5
304 o XA T 961117 PEx0 0 2 te4aA
305 b T Fo (261x117)-0 1 15 L1693
(D HEdE 280 AEF; 200 ASFF () 2| ¢ ofEF 1184l @3e] F9 §, o] FW 3
¥ F 49109 A4 5Y 18Y; FF-2A |
2. A 59 PCR +4
Antoine martin & (2009)9] a2~ INRAS T4 WE(HAE ¥ AYTolA HAEss 243t

= FAAF CGnACS-7(e il #H fF-42E 5 S-S W8S 2JTal Natured] Ry &
5 o] AFEE HE XZ-EToAA CmWIPI(3P7igel #AAsE 42k dedtd, Feid A4A)
S WY TR Scince(2008)0] HAEAYE & dgae APuet Tso R o A4S 3%, o
AT 3AE, T AT 2418 Ak AT DNA 48 AAISHATHE 25).
¥ 25. A5 DNA 24 A%
¥ | 5 A% ZAF A A FEYT ZAF A9 B (FF)
1 ok 961-S¢-5 2}
ZAF 105 F AR 7 AR 1A 2
2 ok 961-S6-10 2} F
3 oF 7 961-S1-2 2 ZAF 103 & A 9S4 1
4 oF& | 32-13-6-15-3-3-1 AA A F ZAF 20 5 AR 200 AR 0
5 OfF 304-4-7-9-8 ApA ZAF 107 F A8 SAAA 2
6 oF& | 302-13-6-14-7 TS 24, 5 14) ZAF 2057 F A 150 A 5
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7 obw | 302-13-6-14-6 AT 214, 24

8 obw | 302-13-6-14-5 AT 224, & 14)

9 obw | 302-13-6-14-4 AF(F 234, 8 14D

10 | oF= | 302-13-6-14-3 AT (¢ 204, § 34

11 | k= | 302-13-6-14-2 AT 224, & 14)

TeAAA 2A 237 F ¢ dS A

B4 %, 47 AR RAFHA du

23}
A A 238 = 2 A4 Byt 1 ~3%

1
o =2

ofi
H"LLJ

g < *xvg 2AL 234 F a8d 16 ¢, 78 & A5 f.
1A A gk 2y

+
_pl

WIP-F1/WIP-RR2 WIP-F1/WIP-DR1
+ i >4 i >

WHEO| SILb2 OFA|OHL OFA[O}2 W#tO| &}L}2 OA|O}L OFAIOI3

Kb
1.0 2 =

- WIP-F1/WIP-DR1 s,
0.5 - a 5 6 7 8 = 10 11 H8E}O|

g 22. AT AE9 PCR £4

AT AAAFE =5 Bad GnACS-79) transposon sequence©l| Al tx}el3k Eo] 2 <]
primer(WIP-F1/WIP-RR2)E o|-&3}e] PCR3F A3} positive band”7} 5ZF %A &kal 0.2
9] trnasposon®] ¢ E°]A 2 primer(WIP-F1I/WIP-DR1)2] 7439 dA&= 1719 cleardt
PCR product’} Uepgornz B Agge] XpAdF A4 1, 312 transposon®] §l& Aoz o
o, AA AMEE YHOE transposon®] §LE sequenceE A|SHE primer XHOE
PCRE 3 A3 E& AlZo] transposon®] $li ASZ IRIHAT. AATS Sl 1719 A=
= EH*C}QE sequencings 213 gF A3} transposon©] AR FHa AFEAsSATE whEkA,
20l AAFE DA7Zo] 71€ Natureo] H1@ A} vE8 & & Addvhzy 22).

.‘_4

= AN
%XH 20T HY JXE do] INRAAT-2oA FA 7 Zo] tpE Ade ol gd A4
T S 9, 5 INRA AT DNA 48 B3 248 23485 A5 4%
o, FFAME &8 Zolvh. FF & Av4E ALFY Alar TAVE AU He
stvpa AT, =3 ok Ee e AAAFE MAZeR sAste v Ife AT
olmE HTEHE 7] f8 53 = dA ot

_54_



A5 A AT FAEY 7
Aeje] e AT 100%dE 93 FRE flen®g ol AEs & 4 slal A
= EASEEE fARESs & 4 sk 28y A bl 100%= SAISHA 2o
TR wEatAsA A= AT lvkelE g Ad ol e
dra @ 5 vk AAR FEAE Aadehs
e AT TR Ol%o}ﬂﬂ e X}

a9

H_Eé

e
s 1A

] = 2
U e AsliME e AV ke 227 2 asith ’%ﬂﬂr A (2000)01]
A

o5t HulA AGNOsE #3948 F/MT gR) £E A&AH A%elE 2 9
g 74 o 931, ol FAF Wask U5 AT
2

mebA 2 Ao A e SR o FRITEE HA5E Ao %E%XJ AR (GA),
2412 (AgNO2) & A4 Al zH2E 0, 100, 500, 1,000ppme A glske] 2wk 8 Apwke] 15w}
o AR e e EAdRs AT Z2EAE Ao BN22TE rﬂ}_als?% GAA 2] 7+l Al
FE B3l7F dojux] k). dA % BN2213 BN2178 %2 #3171 @9}, 535 #
Hhevh FNbA R B8 o @A o GAAE wE7F BoldSE £ B o 2
HATHE 23).

-~
#

GA 500ppm GA 1,000ppm
a9 23. F5Y GAA

AgNO; A FAAE Asre AT FE aegie XHFF7HA FEES7T ol F
o} Fvb. 3 BN2213 BN2279] Zwky} zjutoa] S=ZE-3}=7) W] 52319 A9 BN2179 A
T ARG Aol A pEES 4UF o gekvh (g 24).
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AgNO3z 500ppm

a9 24. 58 AgNOsA ¥

i

HHom AT Ao weba ofzhe] Aol Qo GAS AgNOse= % #3&
shE E7F o GAXTYE AgNOs7t o] &34 o). 714 o] 4 AgNOs9 &
¥ 1,000ppmol it whehA] A2 dFYd HA(EQ 2~39AD) W AXEH 159 7R

7 olrel o] AAEIY AUt ES T dE(AE) 520 e ATk AgNO;
1000ppmeoldoluf T EZA] AEZA7E =FH E AAT E4E7] 1vprelA FHol
AAA welE 3 glonz TEE ANAY| # utgo] A% sE= Aol g

Ao AL AT 26).

O i

b by

3

4

X 26 T=23A v 8 E384
_ GA(ppm) AgNO3(ppm)
BN +5H T ey
100 500 1,000 100 500 1,000
. Ak 0 0 0 0 05 3.0 6.1
227 ofAY % 9]
A=k 0 0 0 0 0 3.0 55
opgare] | Au 1.0 10 15 45 20 32 82
221
XA} Z}gk 0.5 0 0.5 2.0 2.0 1.1 79
opgare] | Au 05 10 20 50 25 25 5.4
217
XA} Z}gk 0 0 0.5 0 35 4.5 13.2

g1 09.04.01, 72 09.0512, ZEEAA=]: 09.05.04,
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A6 A ALF AeFA

Feole Nehads A &3 FETA FEe AT (L ol AN 1980d =
7)ol SEEilA AgEF(F 8, dubdor @dAdsTal ofoy] $hHE o] &dte] IEA
£ A4 TRd o5 wEuehe] Fe MET 5
a2y AF(F P)E olgs dAe AgEFry ¥ FAAME A3 & 5 dal A
Wroup ARt Mz el E 2k & 4 Slof A Awirur AdHst & s AL
B A AlE FA40 3o AT ¢ %
i, A, g, ddez Atk

AP 2337 A5 AleE7de el 71uaskal 9 2055 98, BESA4AME AAERIth
A WA IFoE e AT 10006 PR oA JE
A Cimor S AlES AT Aol arAe] d Hof 10~25% Abes st wASHANE sk
o] =27] B T AN EAo] Ak &3 el ek FASETHER 27).

|

27 1A F8 AT A5 54

FE ol &% FFoE nAAT

4 5 BAo] opyRSIst HAhaL

BN =58 A's+ #Z(g | A3 | A9 | FEBrix) | AEEF F4E(%)
224 opzt 957-3-8 25 | =5 4.0 0

227 op 961-1 40 " " 6.5 0

212 (oFExa b, 301-5 200 b ot 10.8 12

217 (oFExa b, 302-22 480 " " 10.9 21.0

221 (oFExa b, 302-25 010 " " 10.5 15

262 ARke-A 278 450 " " 11.0 100

BN224¢} BN227°S- #do] 3, #Fo] 25~40g AER FHE Fgow ©nrl 40~
6.5Brix= ©@ob2 gloy x-gFF7F yELbA] ekl BN212, BN217, BN2212 #4382

g, B 93 19 A0-510g0 2 AWEAT Aolsl glom WEE Ao
Aol gAo] ol A7k Bewlel A wepd AT AL AP o AE

x3eto] Eelest staak alen EYFed AT AT st S a1

T EE 29 agsEds ¥y tHad 25,

447 s AT AFY I3
o %5, ARF Ask 2 A3
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SFATHE 26).
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=

AL

°©

(e}

=

Huvw
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A 2} vl

o W odp o W W T T R o Ao W OH BT o N
odp ® R o R — OF T oo | Moo G "o —
T E P X N o o o ™
T B Ee Tw T o wow e W
_ oM T Moo e Mo oMo ok W w AR A Y
3 %%ﬂ%@ﬂ  Hp ﬂ%%ﬂﬂ%%ﬂmﬂ kW oy E =
o = i ==
5 TETERy, T LfrewsntTg_ zawwEt
m X X = [ce) oR _— —_— — = 0 — —_
/Ol.\w &r H.:u ~N o OE ko] LT G umo — 0 e} ™~ L._v OR UM = \mﬂ X
2 ML BT T TR g g W TR of & M
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=
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oFF xNBA BCa & 71 A NBAxoFs BCiz9] AL7AA
a9 29, o (AAF) A AF 2 FUAE AF

A el AT oAl 14AE, oA 5A1E, B xNBA BCi:S: 5 264%< 49 5
g, 549 20l AlE 9 Bt 2075 dhgel AAske] s ola AdAlEe] A

He=s 9kl 14748 s 72 30dol WAl #E3hal 8¢ 18U dh-¢-2=o] A2 g3l
7

&)
SRz Ak AHF 2AE AN 3ABS £Eot 398 FAAHOH FEE ol
A AMEE 32 BP9 Mol GAML B A%l Wold FAL HA=d(HR
7o) Mo Aol AFel A WRAE AP FTARSE GRE WHOR wol Y

3£ 28. 3AALE FoAW AT 54

FE9 R AR | o2 | A8 | 135(@ | 2 | $EBrix®)
302-3-2-10 SR AA A 98| 30 % 125
o} (211) -
302-13-3 SR AA A dd | 330 % 130
302-13-6-1-4 4] A | dE | 340 % 138
o} (222) -
302-13-6-7-7 4] A d® | 30 % 12.0
302-4-7-20 A4 BEE | W8 | 370 % 133
302-4-1-9 A4 BEE | WE | 340 % 14.0
o} (823) 302-4-5-4 A4 BEE | WE | 300 % 150
302-4-10-6 A4 BEE | W8 | 380 % 14.0
302-4-9-8 A4 BEE | WE | 30 % 135
ok x NBA BCuS: 961-261-3-3 A4 % | Uy 150 S 15.2
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oF A & o2 xNBA BC12S2
a9 30. AAF ofFAET 2 ofFxNBA BC12S:9] &3 54

okt AHH T

(st 2 ¢, 414 ¥)

AR AR = AT ofFA TAE, oFdAl 3A%E, oFFxNBA BCi:S; 5 204%S 2 %
Aol Al 3¢ 2190 BF3a, 49 25U Al B Hyt 2075 skl FAlske] Al
AT 7HS AA Aol A AAAE AddEHS f8te] 10A%5S 7€ 22Y tA HF
skal 89 16¥ el a2 A28t

s AdA Add FaAEe A4S e 2l BNI01S Axde] 3420l
o BV 23 sxvb 7t Al mek, A EEIT 100% A F) BN104o Al =
TRt =2 1A%S AdEgth BNI0RS 4571 8%, AAF7F 12% = #e2] = 3ow
o] T J&7t +Fe AAFF 3AEES Ad-aAde] Jurdo] AT ATeR nge
o Aoltt. BN109% 18/1A7F A+ o, 45 TANTY, AT & 4384 549
¢33k 3A1%-S Auekelth BN102, BN103, BN105, BN106, BN107& A AAF9F A4

3 F 50t BN102= 34AAAFeRE £ WS A3 a, BN104S
BN106¢ AT Aleom FAdstaar zhzr Adsialvh(a 29, 21§ 32).

=
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¥ 29. 495 Q8 AAT As A 5EAX
st

. 19% | &2 | g% | H

BN | £3%7 A% on | A | BY | 2= | 39 de ) a2 8 !
(g) Brix?) | i
M| % |

101 of 302-13-3-22-9-13 16 0 0 AF ] 300 3 15.0
102 of 302-13-10-6-9-1 5 8 0 2oE | v 200 3 15.0
103 of 302-13-6-1-4-5 4 8 3 2oE | v 220 3 15.0
104 ok 302-3-22-2-10-4 0 15 0 2 wa 280 3 13.0
105 | oF=(823) | 302-4-7-7-5-15 2 10 4 2oE | v 270 3 135
106 | oF=(823) | 302-4-7-5-4-3 0 8 12 | g5 | ¢¥ 300 3 13.0
107 | oF=2(823) | 302-4-7-10-6-14 7 7 6 2oE | v 300 3 14.0

oph x .
108 (261-261)261-3-3-13 0 3 22 AF wa 280 3 16.0

NBA BCrSs

oph x 5

109 (261-261)261-3-3-15 0 18 7 AF wa 400 3 15.0
NBA BC2Ss
Y A(agdh)>E>A(dd)
¥ AENL

3 24
2012.03.21 2012.4.25

O - NBA BC,,S, Of2RIAE OFZRET o2 SMRIAT
IR, HelH9) @I =g, Mel=e)

SRR = AT okgAl 4A1%, oFRA 341, ok xNBA § 9AIES B 25AM
A 248 25l sEstal, 449 bl Al F Mt 20FE kLol Aste] AwEiv
7he AA el A AEAE ] Atidss 918k 167 s 78 17l vl #F3ka 8¢
10301] B¢ o A ] 7(4/\10} r)r

w A Addd FaAEe 54 ved 2o FEIF ¢ ofmAl 3AE s
A gt = Zhzbe]l 548 v 2ok BN301& AdE& 89.1%, @&+ 14.0Brix°,
1350 400guH$kit, BN302& A& 87.7%, B+ 17.0Brix°, 1358 250go = ZALE Y
th. BN3032> A& 783%, Y&+ 185Brix®, 1352 300g o2 AR AT oA 37%

ﬂJ
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+ BN3133} BN314+ X} &L Zh7 63.8%, 60.1%, Y=+ ZH7; 15.0Brix°, 17.0Brix°2 3
A ek AN 7o) 1% 02 tpEh Re s AT 30).

Guol, AUF AEE A AARERT Aol Adoln AFAAE CEFL 4
PN Aoz wHsE wdol AE, IAdRdE 32 g3e) o] wuon u
of Andg e}, sAdEd] BAME B AEL A AAAE Fd] BHRE

Moz skt

% 30.539% F8 AYF A A% SHF
=
()

. A& _ 135 G
BN =58 A5 %) S @ 4 (Brix) Al 3L
301 o= 302-13-6-15-3-3-14-5-3-0B | 89.1 | &3 400 T 14.0
302 o= 302-13-6-15-3-3-1-4-5-3-11 | 87.7 | 831 % 250 T 17.0
303 ok (221) 02-13-3-22-10-3-2-0-12-1 783 | 831 300 3 185
304 oFzH-NBA 961-261-3-6 915 | BHH¥Y 300 il 13.0
305 (oF#-NBA)-NBA (961-261)261-10 872 | HYY 375 il 10.0
306 ob-MANB 961-244-8 907 | HEE 300 %! 9.0
307 ok MANB 61-244-0-23 943 | ©¥ 9050 %! 16.5
308 | (°F-MANB)-MANB (961-244)244-4 797 | @ 250 %! 14.0
309 ok MANB 302-244-10-26 710 | HYE¥ 310 %! 17.0
310 ok MANB 302-244-10-30 35.0 w3 475 T 14.0
311 | (oFaxMANBMANB (302-244)244-1 412 | He9d 425 il 15.0
312 | (oFaxMANBMANB (302-244)244-16 343 | HYE¥ 425 %! 155
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ATA AZFEY AL 25 54
whsto] A M BHE F a7bEd, 9Evied, 9Eadd, 99, =iy, AT
ARy, wA, 45 bolels ol gieh A AAHSRE 1180001%e)
A Lo| A FrFFE¥e] A e Ao HAE I 9l o™ (Braun, 1987; Koji, 1986;
Spencer, 1978), 7 % /b Fel Avlel glol 713 Mk 2 WFe sppolrk Fe)
Al A AR wrgge] wwod @bRgel 97 A8 4F 9 Y Pat 0 ou

ki
Huns A, 34 7]¢d F7re] 25 B deE dorl= Bdteln.

o)
—_
<
& 0
of\
o
jus)

= - T

AvA oz /LR TevhFsy ok Axd zastld RSy 4, A
oM AF Auis= Aeols dEFFH, A2, V), 2N, Az, davsag
sow AwEo] xAAAR wAAT AsfEe AMol) wA AU S BRel AL 9
ol 5 WAS=E HLA WATE Pene ANY FFo] AV WA 2B F
At ZEe Adeto] sakatgt SAHEE S FAaA T Wright &, 1990). Bz el
Gd¥ ko]l efsw AWk ghetol 27| Gdsal AHor AV ofstH
A el ek, A, FES ARt (Wright 5, 1990).

7123 ) Aol 5 oFAE (McGrath, 1991, 1992 3 %, 200D, $H/14#E o] &3
AL A (Shin?t Kyeung, 1994; ©] &, 2005), 2&4 7|19 o]&(McGrath@
Staniszewska, 1996), A&/ &F& A(E &, 2004) 5 o2 7} WHo] o} = ol &
Har = WSl soRARES v &g ela wmE W S shufolt VRS
7ol WANTE AR Aol W TR L AIZIE =AW ofA Axe] il dol
A ol A% HAA EAestabgo] gAaste]l e A vl B RFe A
Frrol FHagrh(e] &, 2001). wEkA, e AVFFEE Aoy X #A
TA = A 6~73]9] ofAl WAZL Desiry ey ool T AstE @
Al Bl Al el diste] ofx Ak F-=53% Holvh Wk VRS WA #%
ofA| 7} of#] FEFo] HolYA Fol wrllA 2 - FRe vt Ak wEA, 84 WIS
2k B E7kAS Sl 71osty] fste] WA AleY AT 2ad Aot

1A d o= ZHejol A Hajrt B A7FFH A FES FA45H7] Aste] AAF oF
Z+ 5 65A1% S 59 23U HE
th HE AT AFET 2A i
Z 1x10°spores/ml HERE wEolA AREEow HEFT wi= AxdolE
HAE ST E 33).

DR

—_
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AEFolE A% S Aol MU Wit dEYH AFAG 8479 4
F 279 Fol AT WHIRE ZASYL ATY WL 4B 15U FE 9ol
UEhr) AR A7 uEA 2Ab A oA 2R o] 2Absksln
4715 HARAE A% AT 225 oA XA +0W AT WAFF AE AL
AgR Aol ggon B 4ey i oA vgow F 654% F BN50 1A%
wro] We] A hehA] @gkeh(E 31)

3 3l FeAE9 dAVFY ARE AA

BN A5+ el o] d o] & A
o01 907-3-8 s S

002 Wv-1 " "

203 WV-2 " "

004 961-3-3 " "

205 NF " i

206 243-10-0 " "

o07 244-2-0 " "

208 301-16-2 " "

209 301-16-11-0 " "

510 JE-1 7 R R ¢
028 907-3-8 S S

029 961-3 " "

230 949-1 " "

036 MAN A " i

37 MSN B " "

240 302-22 " "

41 301-5 " "

" R: resistance, S susceptible

-
AA S
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3 ofA1E 9l BNG28, BN529, BNG30 #7FF#H WA o] Yeyr]E oy gEA%
Wl 5YAE A Uk ow BN5059 BN508e A 2 ko] wi-¢ Agk AAE HF
e AT 34). Adrek BN510% A FAT 2 v §UAEE 4238 2 sk
Wag STAEZ FEATHE 35).

BN510

A= Al AdA EFog MAWd JE-1AE9Y A2 2219} JE-1xo|WA E2
(NBA, HA, JD, k= 2A41%)3} w8yt 5 2 dlE 02 NBAS 5% %S 59 2499 1
Folar 2 1w AR 5Y FASE 2
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2§20 &AM v duAsien, dud AT

a9 37 24d% S8 b A AgAs

A= Adxel A AT oz AEd JE-19 AAAS, JE-1xoygde g &
U 2 AFEToZ oA NBA 5 4AIES 5¢ 2499 dFata, 29 19 AsfA =
t AL, 6T 22 Bﬁﬁ}&)}t}

o] 271 A 4wkt A7) olxe] 2% T4 FHE A

SSEEE: g Agagen
4% 59 F 940 el A<sed 142 946 e AAE $A2 mysd
oo 2As A A AR gle) wmitwel o) WA Afe] Bad %% mesa 4

Sz Ao ABEZ TP 54 Aok Qo) Az 19 Awela Avegan
ghdE wAEo] T, Ao R AT S S Ao udon AW AEZE ¥y 2y
FEE & §3% A5E YATHE 33, 27 38)

3 33. V7Y Ui AA A

3 EIEd AdA e FaEA

BN &4 A& 8 HET H] 3L
AT 13 | B | GEBEx)

701 JE-1 204-0-2 36 2 500-700 | &4 10~11

704 JE-1 204-0-10 70 6 350-500 | &4 11~12

708 JE-1 204-0-16 144 6 400-500 | =4 11~14

711 JE-1 204-0-18 144 6 250-350 | &4 | 125~135

707 | JE x NBA F» | (204x262)-0 36 1 330 s 11.0

714 NBA 261-0 0 300 A 125 IRy
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a9 39, AT AF 2 37

o [}
(4 Aztge Aol skahel meEgon WEAE 3T 9L

o] g 2 How Mol Ay o|EtS Race’t TS 9 & 4 A #AUMFEHE
o] velli= AdASmrE wE A ol &% vt o we Aoz AA4EAv. David
Kenigbush(1989) &< #7FFHel A< Pl 12411IF= #A7FFH race I o thsto] welat
7 (monogenic dominant inheritance)©] 3L Racell ¢ thsle] ©@1ARH-9d (monogenic
partially dominant inheritance)o]#tal B a3ttt & A7 49 WAl JE-1 AES dd

o] &

WA ez gldnt At (2, 492 Raceldl gy = Aoz F4

datelds dow o A7k Besth BAPY 444 27k2199) Raceitd, Raced A
9

G4 EFRY 5 PO wWme Al Aashe, A5 YFN 24, AT
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e A oM E #FE FH3 A .

AzPA o] Feoje] AVFEH WA FEF SAWES Race o] 44X Hojof 3,
ulytol 3= F7FEHW Race’} 3FF % Racel, Race II, Race M7} HEir¥ o] it} David
Kenigbush(1989) 52 3l7FFHe] yH A<l Pl 124111F+ 37149 Racel o thsle] el
A (monogenic  dominant  inheritance)©] 3, Race Mol 3l GHJAAF-F -4
(monogenic partially dominant inheritance)o] &} 3 B 33}tk AW =(20111) A A3}, A
FaF (A, A9 FeolA WHAd:ol®dol oF 3119 #2/9 o Race 1= F%
IaFe AFaFe ¥4 B dol £ vE2A YEY RaceZt & A o= ddst

[0}
off
-

(% 35, 218 41).

3 35 9rAAE9 7158 Race ¥4

BN Variety Race 1 Race 1 Race I o|E A
513 Topmark S S S S S
514 PMR 45 R S S R R
515 PMR 6 R R S R R
516 MR-1 R R R R R

¥ S! osusceptible, MR morderately resistant, R' resistant

7
BN 513 514 515
vk-S- S R R

¥ S! osusceptible, MR morderately resistant, R' resistant
2941, A A7 FH Race 1)S FEsto #d3

A7k i EE S8S fst] AR Agor AR JE-19 AAAE, JE-1x9|
B e Ful B AR fdEE, oA wE(NBA), WA FE(OBP) B AEF
A & T 167155 48149 Wi, s AT 2e7HAFET) ® A7) ol A
Aol 2 wrHelzyt el st s & wAFE 164l tste] At v,
ol WO L 1v A A & o 1A= 9w dxste] HFsdal, HE 5 ¥
Aol eyl AlgtabelEl 1R WA o] e JiAlE REE AT 22 HEele A
FEFr LT TE HFse] WAl Yehz A 242 e, 332 AR 9
eytgol ol S Aol B EV)E FAIR W 9§ 59 220 AAATh 44
= AR F e A wdizlel fde] vN Aal gAY gle] & ¥, AKIFT 5F
FESaL, 53k et & pde) SAAY], A, TR, §3)E A s d7bF
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H
2. A AFAHF R olEAFAN AW FF

(FFdFolA BNS09SH BNSI2E 13 Ho] Eej7t Hown oxdF& Zei7t A

a9

S7FEE AR FF SAe st ddE A B AdRESE B WS AEekelon,
o]Z <lsf 2012 kel o] EqtFHT} AFato] thete] Wde] ARtk o= 2010d%9F 2011
Aol AFattel gk A AlS-S Adek Ao, Aol gk TRARl e Aow
Aol 4 314 3 F WO Mgl ke AR Mt Al olgshaa s,
A FAE(BNSOL) B A F 23BNl A7FFrel ek Aol de=x 21st7]
Aete] HEstol o, A e B oolxqfel EF ol¥Ade WEFHYE BNS032 VFFH o
WA Hxwor AFaF B oxdFolA B5F o|ds vEb e, BNS0S= OBP=
7hEE U A dixa oz ALE3FH T BNGI2E W7 16Brix®al dFH24o] Aoz 5
g 548 AYa lew, BN51l2 #H54o] Folal Ho] At ols9 3
EA 3 WS LA THEE 37).

£ 3744 d % 7 WA AdAEY 8 54

B EES ARRAY FoE5A
BN Rk A5 HAEr H] 3L
A | 192 (g) 4 &% (Brix®)

506 JE 204-0-2-1 118 2 340 A 105

507 JE 204-0-2-5 94 3 400 & 11.8

508 | JExXNBA (204-261)-0-1 102 1 380 & 10.0

509 JE 204-0-18-2 105 1 300 4 13.0

510 JE 204-0-10-4-4 75 3 300 & 12.0

511 JE 204-0-16-9-11 43 3 420 G 15.0

512 JE 204-0-18-4-13 96 2 430 A 16.0

505 OBP NAF &5 19 0 350 4 13.0 ?L?l;i
503 NBA 261-0-0 9 0 300 g 125 ?l?]tj*i
# AENe

3 34

2012.04.14 2012.05.22
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SAhdE VFFY i AAL 7] ATl AT, 23 72, AZAE dEF
T AFT, WHET 45T T 20410 g WA fdAS AxEAT AAEAS AT
BN2110& HEF 800 HAUNA 80e= 43 AdsE yebhlda, =A%, 344 w34
7l 16.0Brix°® FF vk shARE 1359 A% 200g 0= Ao} FF Hko] Hg sttt
webstginh. 23 BN2115, BN2116, BN21172 H% 387041% HE 047} 842 ¢4
S 2FAAE HEetHl o, AV 25 Asgle, dAgA sEfo R Aty YRe
7tz 16.0Brix°, 17Brix®, 15Brix°® 5@ o, BN21169] 4% 30| 275g, BN2117<
350g, BN2118% 325g 0.2 vha 2e ZA3E vetdllth 144155 871 Algol Aol 43
Aow UEtskal, 7T2HF 6ol WAl e Ao E YEHHTHE 38).
3 38. 6AdR ST WA AUATY F8 54
o AdAA Y FLEA
BN 5 A %572 e i; 2lwe |, 9E | o
Al (g) (Brix®)
2105 JE 204-0-10-4-4-11 80 78 7| 30 | 7Y 16
2106 JE 204-0-16-9-11-2 80 76 Z | 400 | FgA 18
2107 JE 204-0-16-9-11-8 80 75 oF | 450 | w3AM 17
2108 JE 204-0-16-9-11-9 80 B | 275 | FEA 16 FAAE
2109 JE 204-0-18-4-13-15 80 77 || 230 | Y| 14 H-AARE
2115 KJ xJE WSO SNSY g0 | 37 A | 20 | B3| 17
2117 | FHABXJE DA 40 | 38 | A | 350 w4 | 17 | BN14OAW
2120 | NBIZ#A xJE oot s 1550 0 | 3 | A | s ¥ 1w
2121 | KJNBAKJxJE e 40 | 36 | A | 300 | ¥4 15
2122 OBP NA} 40 28 7| 200 | 8 16 AR gzt
2123 KB NA} 40 33 7 230 | 2@ 9 A g thaT
2124 JD SAF 40 37 Z | 500 | 8 | 135 | ARUIRT
2125 DB DA} 40 30 | A | 40 | FY 16 | AEdET
Eek st FHke] EA7MEH Race Ha=2d HAS @l Racel wHAREAR S AA
stk T A, o9 w#F 3 A Racel 2 B HEHA S Race BHS 3] & A
3% AFAaodA Race HEEZT “&A 337, “PMR 45", "WMR 297, “Edisto 47",
"Pl414723", "PMR 5", "P1124112" % 7%%% TU38le] Race I o] th3t EAvAE 7daod

(SNUMR-8)(L¥ 43).
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{Race 10j Cj & 2 X}10}7] 712 (SNUMR-8)>

- 0|4 HE : Topmark

153 bp
JE(O}A|O}= 1) - K& S : PMRS
147 bp
gy HE: JE A
147 bp 153 bp
.0lg4 #E: NBA
152 bp

1% 43. Race Il did A7 72 (SNUMR-8)
Bl A 7 Ae/FSEE 20A4 A=A Aok sHvsaolA] AEdt &
AvtAE o] g3tol HAAZ AHrf dA s AVFY Race I o W3k SNUMR-8vFA 9] 284
2

)
o] $psle] 23 UMA A%/ES Adel $8F AotHE 39, 29 4.

# 39. @715F Racel 7FA(SNUMR-8)E o]-&3 UyA AA

B.N &4 MESF | ofrol TE AEAY | A ALA H] L
2101 JE 20 19 R

2102 JE 20 18 R

2110 JE 20 19 R

2114 JE 20 20 R

2115 KJxJE 20 20 R

2116 MABxJE 20 19 R

2117 %*FHABx*JE 20 20 R BN140
2118 32 MAB*]JE 20 20 R

2119 F4.1025%JE 20 19 R

2120 MBA. s A xJE 20 19 R

2121 KJ.MBA.KJxJE 20 19 R

2122 OBP 20 14 MR

2123 KB 20 16 MR B
2124 JD 20 18 R

2125 DB 20 17 R
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2126 Topmark 20 2 S
2127 PMR45 20 18 R B

AHEEL
2128 PMR6 20 19 R
2129 MR-1 20 19 R
2130 NBA 20 3 S

R ES:
2131 H1 20 3 S

2101-1

Z1¢ 44. SNUMR-8 nt713 A g AFA AF
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| 2‘}633—3 AAet o 2xhd e 3223 tiv]EES OB(BN33, NAhGE 4%E
Z BATE 2¥8 26¢Y I=F, AER HE3to] 49 59 AHAEATE TA RE2FE AGET
2623, AT 636;? ollem A WkEY 557 JIy 2ukE o R slglon uuHe I
AU vk EAEAAT T80 2 BN6, BNIS, BN2), BN2S 4%3, $3802 BN2T 1
Z3-g Adstglon ol XS YR AAAEA AES AAT ool Add X3
PAA o2 e gu]EFEd OBEU =AY vlstdlvd S20] thah A%k A% dar 24
= Zo]7} AT 40)
¥ 40. 24 Fo AuEdte] 54
BN | EZW | 24 | A%x | a9 | a4 | o0 | 82 a%@ | W@
(Brix)
6 | HAB<KJ6 | 7 g lwwsw | g9 | 125 | 5 | 40
12 | NBAXKI6 | #%F | = | w® | @4 | 120 | 3 | 460
I5 | ob#xNBA | % 4 | d® | g4 | 125 | 4 | 40
20 | DRBx125 | =% | % | wd | @8 | 130 | 5 | 470 | dAANE
27 | Hxena z = | Wy | w®a 120 | 2 | 40 Zwg
8 | TAWSKELE | % = | wuw | g8 140 | 5 | 40 Zwg
23 OB 4% | % | vy | w4 | 125 | 5 | 450 g
97515

BN15E A F= kil &vbol] HAlo| HabslE EAS
2k o] tZEEEQ OBBN33)HT 433 Tz OBo "olxx] ¢koi} £ o]
Agk Aol AH ALY 45).

A =E o] &3l z3toz =}
=

N K

BN15
a9 45 AT =9, =AFHA AT R SAFH)

BN2TE: 33§ B9) 2goz Ausglsd] o] sty Hut vaste] FRAYe /5
ol % Aom Aztste] AWtk BN Au4 2 9ot Bil JARE AN Ul o
ZAZE U stel 59 ol wgel oAlAle]l 453 Ao 47wtk BNG, BNBE P
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&= OB} 27 goba] F4o] 201 o] dddor 7|Eo dynt} ¢Fate] Ausict
(1% 46).

BN15 BN33(OB) BN6 BN33

BN28 BN33 BN20 BN33
a9 46. 2% FQ A x3e] EA AA

flo

A E Fixde 8o R 362, duEFES OBBNI3T) & 45F, o5822 9
g, o] 1% BN150, 3td¥l welghdd) F 50%2FS 3¢9 5¥l HE3har 49 20 3
o ATt FA 50%F F 162TL AAAFE o8 xFo|gon] Y= -3
Zollar Aepd whE | 55, Ji Ry 2wkEo|gl o A A Hl skt
TUE 23 EAXA 2 ddeo] Add Ad S 23 BNI09(AW = BNIDE thA] A
akel o BN10GE AT 2oz X7yt gl vt Ade] mEm ddgor 3gol
A9tk BN114, BN119:= A-8&F Z3to= AT 23 BN1099] 23S Htsld
Sdo] gudiy FHe gddgon 3o
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21 sw<g3la 49 259 2o AAFAE A

ul o 4 go] w5

HFE o

]

gL
& AdX(2011 BN109)el oo AAEsiek. di= sFafelal & 2% 7} Al
& B3] #A A Ade AA v daE B "2HEIR FFANAMNLE
sholch FdE $eEFoR Avd BN33S e FEET 577 1094 % Eou #a
7 AR A7) Fst wdirh FEeke AV ekl mE gl 2 Foiely
of ¢ FA-¢H optolatsial FEE 14.3Brix°® ol ‘miumpE’ 2 wusle] FEN
TEds shalth B3, BN272 TRVl wil so] st Awsklvh(E 42, 19 49)

¥ 42. 44U E F Fo AW 23] 54

BN | #E% ZAY &7 AR #E | A4 %.E $4° | #2(g) H] 51

(Brix®)
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a9 56. T @yl 9] A=A (F: BN28 #3243, 9 BN27 #9533

Y. d5A9

Za gz FRAY BAAS F9 [9 Auxdoz 7E7} Wiy 8 998 A
ojstats AF Ay Thestar RPN Aurle sl woM FHE Fua
sttt A EES AEER)EA o] AMA00~500g8 =) s nige] 249
o] Aol AL Mo r g e} Fejun dojpv. RE2 68 2T,
A2 69 Fok, 7% 8 109 AR 5 28T FF5AY 2R, 7 A
ol Z}zb 5003, 300% A Awjsta Atk Al 542 FHARAE sHSlo F A
#o W7 vt v (L 57).
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A 10 2 AAFE o] &3 e AFT=
%Elx] o] AAAF(F %) 100% 3=wRE Jar FES glAN, a2 o) ¢hEo] o
s wold] ofsl shbe] AR oA 1~2he FEel YE AAE Qo £
o] FF0 WA AAANE Sk mep] AHFE 8T MiEY ABE
Aol £ AR PAte]l 44 FAe) EUL % gL YL
]_

=z
=1 <3
AT 2olek WEA Ethrels o]&3to] d3& FERAYE =EE°] U=

Ethrel(2-chloroethyl phosphonic acid, &4 48%)< AmchemA}ol A 7w Aoz
2k =5l pH 3.0 o]stel A& ethyleneo] 9] AW A o}t pH 4.1 o]4o] HH o] 3}
2 FaElA  ethylenes A7 1 £E+= pHYF =855 wWEva 9UCH
1970). Ethrelo] 2&o| ¥z ZZM%E FF olEsta AEAWAA o]stsrd o
v AoE AR il wmepa] AEo uel e ZE AEold ASAHd wea] AX
AWl pH7F & e & é cthylene® WAL depAar glow, L5kof waa
%= ethylene WAL =7F thEvhal SHRTFGERMESE AHXRE, 1972). TJI(1978)2 ethylene
A 5o Aol Al g vhE As ef dol Hastdlow AHAA, =AM,
SG357, AEAE, 54 e, SFFX, stold A, Wol, AsEF T FWHstA EaUt
Avkar Barskit.

o FAAAE G GFE S H3 a9 sk Rudich 5(1969)2 2.¢]¢| Ethrel
250ppme] TR = 23], e S500ppml.Z 23], W&o 500ppmo.Z 13| Zz 2 3vfd u)
dxste] Hzxo dEEHEEF 4E) AAEANE A A, Qo= tixgel s EH%
3ol o Sk 449 gFolxon HEL 4H-97F G o il Haskeih Ao
(1969)+= F771Y ZE¥HC pepo)ol~] Ethrel 200ppm ] 2] A] 344%54 A FAMLF 384E
A uth 33 R HEx o AAANE LFolo, i FusE vlEo] FAEA 13914700 A
1.3:95% ¢ v&& F7HA 7]l Ethrel el 32~52% F8&& T7HAA o™ &3, A&
wtt] S ¥H(C moschata)ol A Ethrel 100ppm > 2] A] %9 o2 AAAQ7| 2882 HAgH
o Hx o4 AAAEYE EFoe, X Hr 015302 e H&s FU7MAAY K
LT o] 5(1973)2 Qoo EHo] 2vfA] Ethrel 120ppmS A 2 A] & Aol & A
8l F7ketal o 23] Aelgk Aol 13 Aedk A Wuk &3rt Falskalar, 249 oA A st
AA S VEbRTE BaE Y th Gad 5(1993)2 o F ZEbe] 4ol 2-3vY W 300ppm AHXE
AF F%o] 0370, ¢3ol 6.37ME FHHl &S 01102 o9 &S S7/HAAL
Wit Hes 7RG Baskalnh Z3 4200005 & EA
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o] 2wlAl AgNOs¢}t Ethrel HelA Auxdd A4S 54& AR

= F7HAH oY AgNOs:= A8 & 035&% 71‘%] oko ) Ethrel %% 200ppmol Al
Ago] A=A olet 1(2002)2 &8 209 A Alv] Ethrel M A] ¢ A o] iz
TFoll v&] =1 VdgsE Aoy A8 wE ATl b=kt vl Susila B

(2010)& FutoA] Hglo] 2~4u]A] Ethrel 300ppm X2l T-olA H%9 2 NFd57t gz
TF-o nvlE] 5 =ojx o, Hxe 4FE MIdTE 169 oA el v Eo] FUEHY
3l Brassinosteroid(BR) O.1ppmeoll A tZF-ell 4% Matd 57 8Y =0l g1 o2 73d47t
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A7 AR ol 3 100%+= SASHA go F3o] T3 F3F warA s A AVIe A
Al, Lol o8] ¢xmo] FRoE WakeE A Uk o] A Fi &R A A0 AR
T AAS Folar G AAE =¥ F AU+ Ethrel
Aglste] 22 FAo] e WA
kA Bha s Lol A] GEESE F
15w 7bR) o] ok B A& S .
Z+7F 0, 100, 500, 1,000ppm= ¥ A 2] 3} At}
A 52] Ethrel A2 S w82 100ppm 2] A] GM0] @m0z Waeal 6d & A
oz FEF e, 500~1,000ppm A2l Al AFHe] A o d
2 35319} Rudich $(1969)2 ®E2] Ethrel 44 =+ 500ppmel 2
A4 1,000ppm A2l Wy Aol B8l 500ppm A # A& 10
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| Ethrel s A4 A&l At =}
Qo] 2~3ufY

Hlonz BAL} FAY #3F7E 10¢ AolE FH 7o o= oy 100ppm A 2 A
= 6Y Fo ANoR Eolgornw wFy] AolE 66U AR FH =S Ao AGHUY. FH

o] AFANA B4 0D Fol walsk Aol FEYIt PP L] FEE 285 o)
gol A 309 Fo FREF HHE 2AF A3 0056l 500ppme A 97 134,
100ppme 9olgith, H3AslE 1388 UF %x 9ge] FaA7lE Aol 43T Ao 4
Zsigi. AR ok $)€ Ethrel TA P A% o] A3 HAHA 2gkon A
AES M E Ethrel #A2lAl A% =(100ppm ©13hel Helz AKEr T Frs
s Aol Aastich F9d AFS AFAL AT FE, AWML Sl we jEmz g
Aol A spepsta @4 Abgol met 2AF Bt ATHE 49, 1Y 5B)

X 49. AR 59 Ethrel Aed A{ w3
X (ppm) A5 8k A2 30495 ¢ Mz 49
100 QA FEAAN FEOoR WE 69F A 9
500 AR 2, 108%F A 13
1,000 ARz 1393 A 0
4 7 A% 9

£ 11.04.08, 44 11.05.18
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Ethrel A28 A5 ¥h&2 100ppm A2 Al GHo] wZF oA g0z Wlalal 6 F
Aoz IHHgleH, 500~1,000ppm Ae Al Aol AWMsAAR 10~13Y F AFAL
2 B AT oFF(§ PIAIES 2xo JTS ol Fo] EHHE AUt o
ALAF(F ZHA ez Qldte] FXE T 100ppm, 500ppm, 1,000ppm =& X TolA &
o] whAEkx] gkofoun] obiEul WwrAlE YUl Ethrelo] Ay molMd s ASFE Ay Wi
o] 100ppme]ste] AFs== A dof 3far, kg AE 984 Ethrels & sh= Zlo] npg

A3 Ao A7,

AT ReRss exd GTe Wy wRe] 01290 1L AN 1
AH($$) AT Bthrel FES} 20 BE Brdd % 4S54 8327 FATh o
5 548 2ARgY ARE 4

o], AdF(% %) AsH AgsF(+0) AF o] EeEast
A (% $)AIEQ k= (BN1101, BN1102)3 A&+ AE< 54ABN1104) o], AREH A4
F BN1101, BN1102+= ARbell A 90% 0] 3ol #3tH = ¢=rF &8 Aotk 20119 =
AES Fadle] 20129 =)= Ethrel 53 2], 100ppm, 500ppmo.2 =& AA 39 3, Ethrel
100ppmS A4 5942 d2~3m)e] 13 d=oz A2 & 10Y A 4~67)o] 13] d=o
2,42 594 + A £ 10¢4l 23] Azt F 3709 A T2 HF AT Ethrel 500ppm
M= 100ppm3 FAsHA Hglstdeh. w3 27l esle v X G LotraA 1
A AT 7E 2240l FEste] 89 16Ul AAlsl o, 2= 8¢9 15690l wEste] 99 6

doll Astal, Fiewdt R AFELe 2AEATHIE 59).

b

)

100ppm
19 59. BN11019] Ethrel A8 5%

-3

1A} spg7]el A BNIIO1(F )& F-A 2ol M AdE&e o
°F 80%~90%9] Ad&S BAATh ol AAFIF A Lol A&t ARV oFE, e

ol ol WSy uiolet AzEom, T ol &3 AYF AR exo wgs
of, exel wel f3to] vhe A7) glo] mAHA AFL 18 Etheel A7t Basjri

A7 =] Lt

20129 ARAAE Ethrele A2l A AFo] FelE 4=, A2 A Ethrel 100ppm* &1
FAETEYG g FEEeH dFd Fol 53t A4 A Ethrel 500ppmA 27l
M= Aol 3] dstElon FEo] HEY F 10~14¥0] A8, FHE IEHXA
3 AAERE Ak o= 2011d AR20119 & ZSAvlel A Ethrel 100ppme] A&l &
Haz AAS)T FAREE A9E A A FBN1I0D S A5 (BN1104) = 23, 973,

<
A

o f
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9Eo] Bthreld] ¥57b ¥25% @obda, 34 A AUTurt 34 F A7} o Fobarh
5, 44 ARy F 28 AATAA 13 ATud AR PN, £, 14 43
T 2R ETRG she Astgon, 2 HEFAL 14 RETIG H8ekA sk AL
209% Bkowl, 99 L G, Abgel Aot o FEUh RiEst VERASRIY ¥
EFAS WO Rizol B0 BE AU DY AU 2 AT 25 of sk
ol 13 Ak 24 AT £E 2ol Bow, kL) Etwel A2l A £E7 8
4% RS O W el ANAHLA HF AY Datats ). 29I} Eehwelol
w2 L A3, 9F AFgAYe vehkAY $48 AFsHed BA7E GUHE 50),

3t 50. EthrelA 2]l ®& 7354

Ethrel &2 A 7hA & =4 o] Z°
BN | A%d | %=xn s 21b H] L
A17] 0 S (mm) (mm) (mm)
(ppm)
T2 - 0 18 2 675 147.0 201.8
o4 | g A
100 A A 5 11 4 375 1275 150.0
=4 | FT . SIS
100 A A+ B 7 7 6 23.7 110.7 146.3
A | (5 -
100 b RS 4 13 3 32.3 121.7 155.7
1101 FA - 11 8 1 75.4 167.4 200.4
op 2 A 100 Ax A 12 3 5 63.0 155.0 179.0
(30; £ 100 A A+ | 15 0 5 41.0 144.6 167.0
100 b RS 10 4 6 44.0 151.7 172.0
1102 FA - 10 7 3 70.0 156.3 214.3
op 2 A 100 Ax A 11 2 7 60.3 162.5 190.0
(82;:) £ 100 A A+ 3|16 0 4 405 1395 164.8
100 b RS 10 5 5 48.3 146.7 173.7
% NS BE RSk 200 AL CHREk 4% 2O SR wobd Eiol A/A gl B0 owA U3
T Abol uhel Aol ‘e : A 2e] zol, "W :suA Ao F
¥ AENL
4% 4 %47 7o) A4 F A
2012.07.22 2012.08.07 2012.08.03 2012.08.16

A F(§ $)A B Ethrel X2l A}, BN11012] F3 2] -olA] A 20mb] 5 dZo] 11w}
o Zgelolal, e 8u la, viEskE v Tk A4 A 100ppm A g ol A= A 2ol
H)3l &3 wit]E 1vbe] F7bshal, EES ovbt) e HAskal, v shait] vh 4vkn] F7Fskel o
o, e R FR 1~29A4% %A A8tk A2 100ppm A 2 Toll A= ool
109k, 3o] 4ntr], wEE7F 6rtr ATth 4] S 7= FAETEY 4~59 AR =o

o, Fae wAYT e Asdel 2otk A4 A 100ppm AT A F 100ppm AT
Ashe vlwshd, s e ve i ek, 34 @ 100pom AR 1~107E
9w v1EE vzl o uhsl 10~200hd Abolol A el wakHglon, 44 F 100ppm

A FAAE 1~100ke oA ol R, 10~200tAbelo A GEst wEe v
ZAstark. 3 A+FAT] 100ppm AT GEY Fupeire 1wt R FAYE B
BA As A F AT wrh Fhsgon pre GetE Funa ega, vEse n
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7 gui o, o] Bade FAEFEY 2~3Ye] =k wekAl, AT AElA AE
S 9% Ethrels X2l A A2 A3 A2 $o] 100ppmo= 23 st o] 7Hg w4 s}
¥, Ethrel& ¢3¢ £35 2= 237t o, #xE3E AAskes 234= Utk

A3 AE-Ql BN1101# BN11020l 4] Ethrel A2 Al FEiEfsH(gEvit] 9 F3Evir] )
7 fARSHAl WrERSE o™ BN11027F BN1101W.Y W23 wit] $7F B2 2o 2 Hol BN1102
o] Ethreldl ©f 9173 Aoz AzZtEtHEthrele] oFslel A2 A oz 13 nEs vt
b AR Aow 254

79 BN1104= A-3-55(F 8)2 Bthrel 73 2] ol A Apxte] 20vkd] el A 2350] 90%6=
WS, hEe EEkebA @ston wEset vl 109 wEkekoivh. 44 el 100ppmA 2 -l
A= fto] GridlarL, ol 1wk RlaL, wlEskrh 4wt vk A4 5 100ppmA 2] 7-el A<= A
2] 100ppm A T-eF FARE oV 4ntd], 3 139k, PR3k 3vwtH), Ethrels A2 A
I A2 el 100ppme 23] A2 d oAM= b Aspvit)el wE st p S7beklaL, vt

g AastrtheE T, £2 7ok, vRe 6oh). A8 EFAFNME Bthrelo] £l
58 AN T, GEY BRE ZAAIG ARFE AR WEl GE S Ax, FEE BE o
AsA e o Bt A8 5 A E Bhrel® A sl o] wAsnz 84l gl

= [}
1-6v) F 28 AL PE FAE AR 5 F3E YAl AFo| A,
[ -

N

T7E 10 Aol &

#2347
BN1101 A4 100ppm + A4 3 100ppm
2960. AT AF 2 Ethrel A & 2344 (BN1101)

auf 7]
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Al 11 A AAAFE o] &3 AF7<=9 BAAL A=
1. AFE o] &g F, A& AF v

Ethrel?g o] &ste] AT AlFTe B&AQ FiAETHE ol&ste] FidAs Al wE

BA4s HESAT Ethrel Hele 919 43234 E ntgoz A2 544 100ppmoE 1

Q Al shar, AAS g Sl AFAHE &2 ste] BHo] B SR IHHAES A

A2 10 F-o 100ppme = 13 © Hesiaivh Asd 2 v&S et SlF4 T

2 o] vlastglow S Al ZedE vlas] HTHAA] AR Al LdRE AW e

-8 e FAoly EdFAo} sdstnz Agfstal wwf vER AFESEA S (E 5,
1% 61).

|

_l

T

o

% 51 ARFE o83 F1 T2 A

N . _ 159 | 30089 | 30099 R W
o ) | AAFE | ANF(ke) T .
obZ(302)x | DETA 8.1 1,650 134 8.1 x 1,650 = 13,371 )

1101 3.3m
MB =HFA 9.1 1,650 15.0 9.1 x 1,650 = 14,975 (18)%
Loy | B AgFA | 112 1,650 185 112 x 1,650 = 18513 | 55773

J

MB A 12.3 1,650 204 12.3 x 1,650 = 20,364 A

ARF 2o BW FRTE AFFATE ro] wulstel B YL vt
AE

AR AT AEQ okF(302)9F oFF(823)% ol g3l om, 34 FFAelA Zhzh BA
552 89 109 AAEAUI, =A 100572 89 209 A2 etk BN1IOI(oFF
(302)xMB)9] 1579 EAAY A FL QF ] Al 8lgelslom, HHE o]&3 Ffo 179
Aakeko]l 9.1gol itk BN1102(oFF(823)xMB)E 13 Aabsko] olgau] A9 ¥ wwj
Al 22y 2.04g, 2.24golal F HyrdbpE 553olmm 9y wa) Al 1FEE AYikgRo]
11.2golglemn, e wuds 49 159 Aol 12.3go] vhgtrh. 3003 (eF 1,000m”)
T AN AT 2T AFFAFANA HiF 16.0kgol AL, EEH FAFNAE Hat

177kgol v}, ZE2d oz AFFAFry B o HYikgko 1 10.6% © Zdh
g 5(2000) BEo AU Zolo uh) A AEAR 2 TS v,
NFFAT, AFHFAT, ¥HFATZ o] B3 Ay} X i 7k &
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o, I g A, ABRA £oR FAwe] Aoj(BUSATIE ATFATUY A
A FAgo] oo o we) ABF UF A KA vhebet

SIS
5 T Ao A e AlddT A HAAE B4 W (EE2EH, 2004)0 oF A
A AAA s As A= olglel 2l 3008(oF 1,000mH)e VEo R AFF A
R

A5, Az 17l 389l 109 wHjske] fI75H el oM, 1 fle] ABME W
METEA S IMARE 2oft BA5H9 4% WE 30090 $% AXste] 154
$oolzd $3 0 oolsd AY R ME AU B AANE TP ASHE gL
2250 o]tk wekA, 30089 AsHE AN 2 ARd GAE wawsw Busy
o A QA¥FAe Afu o 1530 o]jo] Atk BWFHTUG AFFTI
1.7kg © %ol AAHAJATHI0.69% F). ol wE F7} o] 1.7kgx11vtH o= °F 194
AR HAe) Fel FAE kgD o L] Ful), F oo} e 172wrelelAr) we
A AREE o) g# FER AF A Bthreld o) 831e] ¥R wil Qo v o] A
A mgdel B AL FANATHE 5.

3t 52. AAFE o] &7 Fi A AAAL 4

a8 el A& A) =4 B)
a1 o Q1 anj(o]) o= “7?] g ool ="l A2 (d)

46,000¢1/14 x 109 x 3.8% =1,748,000¢) 70,000€0/149 x 14 x 178 = 70,0009
o o & =2 (100mb)
A 5.1 * ZrtElol 50009 x 13 = 5000¢
(ulaf &= 1) 10,0009 x 1% = 10,0009 «E(1%)
150,000 x 1% = 150,000
A 1,758,000 225,0004
o] 9 (B-A) = 1,533,0004
3. A4FE ol§F Py A% % 33
IS AF ATE o183lol 2 AFL AYE AR FATF K], MANB, 5

FHABS AH§al9len], +aue 2ue ALast. A% 14 444 Adu 23 450
A AEHE 9F 30%((11.9-9.1)/9.1%100) =7}3F 2t ®3F Ethrel 100ppm 3 2] % & H wl 8] 7}
A& oF 10%((13.1-11.9)/11.9%100) <7}t AT (E 53).

N
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=
s

# 63, AT (i EE)E o] &3 Iy AFV=

BN =54 HE| 1=5 S48 3008 ML)
SRz 119 17,760
OF2(302)xMB
1001
(OpLjm 2E)
H Al F, = Ethrel 100ppm* 2| 131 19,620
3. ARF A& ANE FR9 SEAR
ARFE o 6T FESCIU R $4 £EE FA57] 9)ste] 444 2 DNA
v A AAe AAskdv 2AEAY Ve %, 7ol 2070A19 Fr 3714 Lot(A3001,
A3002, A3003)2] 717z} 967N Aol sl HE, 3, #P o2 Sk AES A o ol
177 A H AL E 62).

o] §lo} Lot2¢} Lot3ell A Z+7¢ Bj—ﬁ]g A2 =

A BEZ DNAEAA(CMCTTI4)E 3 o5

AA-AI A3001604 FAFe] Fi AT 96o= & 100%E HAal b= A3002,

A30030 A &= F-A 22571 112 X7 989%0]dth. F-A(Fd3h) A2+ 17 A8
Aoz 9% datz 2l o] &3 AT AEsol FHAUGGE 54, L9 63).

£33 ke vyt FA4F Lot 9670

J

¥ 54. p A E DNAFEE(CMCTT144 v7]) BA A3
TEAA A8
FEE(%)
A BT A B A AT KA A Fi 7AA< n A A
A3001 9% 0 0 9% 0 100.0
A3002 9% 0 1 9% 0 93.9
A3003 9% 0 1 9% 0 93.9
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AILE" R ETRIE "BIBTRLE R - Be RIB'TE*"R BIE "B 'ERTE _N_§N*"§ "N LET NS
-

<19 63. CMCTTI144 v}AE o] &3 HRM 41>
(ZAE), FAM), A2 (F1), Nagative Control(NC))
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@O &AMt At Aso] w=r

@ L& 350-400g A== =}

@ #FL AddPola Ry E FFANoR Fo] 20w HHsitt

@ AEL WA SA4L gg Poli FEv =

® M 2 Har 33 FAFoZ WA (ewH)o] sttt
a9 65 AFA B F9 54

@ ZA7F F2holar Azbo] Aal F4 Fasol =u

@ 72 350-400g A =2 ATt

@ AP ol Frrt UER E3 fHo] opasitt

@ v = FgAoR FHo] U}

® =71 FAFIH Farh A= o) v A5l dEsin
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A 13 A AEFol "3} DNA <= 77 /e
M AEE e G v Esrsvh e vhs HEFEE= 0 CMBRYY, A
== ! DEI1T, ‘& : CMCTTI144’ ol e (1§ 68).

amo

A
FUs
j

t

e A

M | 2
B

CMBR99E 01 s Zd?%}‘?jl%E k7 DEI411-& ] g UHX‘E‘: v A OMCTTI4 S o83
19 68. 4155 DNA v Jid

NEE DNA wAE ©o]-&3 HRMEA S A en Zb #FL2 3lot 967] AR &%
AR AAH o HIH HF== ) A4 A 99z 58 989%, MAEF=E [ A
FA7F 967], e Fy A9A % 967 o= 100% = YEeFSTHEE 56).

3 56. HRMw o] o & AFad=re, vizare, 2500 +F A4 49
TE=314 743
Female | Male TEE(%)
FA}3EA] Al5H A BT het uAA
F3EA] ] |57 ) o eterozygous 147

CMBR99 i 9% 1 0 95 - 98.9

DE1411 w2l = 9% 0 0 96 - 100.0

CMCTTI144 =4 96 0 0 96 - 100.0
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