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SUMMARY

I. Title
Project : The development varieties of pepper for Southern Chinese market
Project part 1 : The development varieties of green fresh pepper for Southern
Chinese market
Project part 2 : The development varieties of paojiao type pepper
Project part 3 : Development of Warhead and Ball(Cherry) Type Hot Pepper

Varieties in Middle South China

II. Purpose and necessity of R & D

The cultivated area of Hot Pepper in china is approximately 754,000 ha which is 24 times larger
than korea (National Statistical Office, 2017). The fresh pepper cultivars, red pepper, paojiao,
warhead and ball (Cherry) types are cultivated in south part of China and they are classified into
dachangjiao, hangjiao, and tianjiao. The seed market scale of them is more than 32 tons per year
and among those varieties paojiao (JE#R) is used more as a ingredient in numerous foods in most
parts of China that is classified into sujiao (F#)), mazui (M) and chaodapaojiao (FBAVEM) and
seed market scale of them is more than 36 tons per year. Whereas warhead and ball (Cherry) types
are cultivated near Guizhou province of China and the cultivated area is about 100,000 ha. For
breeding disease resistant pepper variety for the field of Southern China, the test for disease
resistance needed to be carried out using existing breeding materials and division line. For exporting
seed material to China, it is necessary to develop varieties that meets the need of local consumers
in China. In south middle of China, most local seed company sells the variety developed by those
local companies. To compete with local seed companies, we need to develop new varieties or

cultivate the existing varieties that gives high-quality, high-yield, and also resistant to disease.

IM. Contents and scope of R & D

In this study, we will conduct a field trail to develop the hot pepper variety which is suitable to
the field of Southern China. In project part 1 study, we aim to develop green fresh pepper variety.
The project part 1 consignment study will cooperate with project part 1 by conducting disease

resistance test for the germplasm which will be used to develop the hot pepper variety suitable to



the field of Southern China. The project part 2 aim to develop paojiao type of hot pepper. The
project part 3 aim to develop warhead and ball(cherry) types of hot pepper.

IV. Results

1. The development of varieties for green fresh pepper

The cultivation area of dachangjiao, hangjiao, tianjiao in the field of Southern China is more than
70,000 ha and amount of the seed consumption is about 32 tons. Most of the local seed companies
sell various varieties of hot pepper in that region, but a few foreign companies cultivate dachangjiao
and tianjiao types for development and adaptability test. The total collected germplasms are 235,
and among that 12 of them are donated to genetics resource center. Five are in production sales
declarations for a variety, 3 are in application for protection of new varieties (AC018, AGE33,
YBLO1) are accomplished and the amount of export achieve 158,0008. Two execution of technique
are implemented to supply to the field of Southern China through export of the variety which is

developed by our company.

2. The development varieties of paojiao type pepper

The cultivation area of paojiao type in Southern China is more than 80,000 ha and amount of
seed consumption is about 32 tons. we are attempting to develop variety which has characteristic
such as high-quality and disease tolerance. Three application for protection of new varieties of
plants (su suk keo, dae il ace, wa gil da) and 6 registration for protection of new varieties of
plants (cheon ri gan lho, cheon ri gan 2ho, maeun jangdali, nogsaki, nog yang) are accomplished.

Amount of the export achieve 320,000 $. 1 execution of technique is progressed.

3. Development of Warhead and Ball (Cherry) types Hot Pepper Varieties in Middle South China

Through this study, GSP 2 project will be take advantage of developed plant breeding materials
and the varieties for export will be developed by conducting yield related traits test and F1
combination test consistently. The selected F1 combinations are set for cultivation test and
experimental field on site. For the purpose of various overseas expansion, 3 varieties which are now

in progress for sale are scheduled to expand sales by enhancing marketing of South-East Asia.

_‘IO_
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2 1394 FFE FAstel oAb A4 A4l ol Folvh FulEw
= AT TYANSAASG AN Lol o] g FEE o] § Folnh

EERE & o e L
11-C50 Capsicum frutescens 10 10 100.0
11-C52 Capsicum frutescens 12 12 100.0
11-C79 Capsicum frutescens 12 12 100.0
11-C83 Capsicum frutescens 12 12 100.0
11-C85 Capsicum frutescens 11 11 100.0
11-C88 Capsicum frutescens 12 12 100.0
11-C89 Capsicum frutescens 12 12 100.0
11-C90 Capsicum frutescens 12 12 100.0
11-C133 Capsicum frutescens 12 12 100.0
11-C134 Capsicum frutescens 11 11 100.0
11-C135 Capsicum frutescens 11 12 91.7
11-C137 Capsicum frutescens 10 10 100.0
11-C138 Capsicum frutescens 11 12 91.7
11-C141 Capsicum frutescens 7 7 100.0
11-C142 Capsicum frutescens 12 12 100.0
11-C143 Capsicum frutescens 10 10 100.0
11-C144 Capsicum frutescens 8 8 100.0
11-C145 Capsicum frutescens 8 8 100.0
11-C149 Capsicum frutescens 6 7 85.7
11-C150 Capsicum frutescens 10 12 83.3
11-C151 Capsicum frutescens 7 8 87.5
11-C152 Capsicum frutescens 6 12 50.0
11-C153 Capsicum frutescens 9 12 75.0
11-C154 Capsicum frutescens 6 7 85.7
11-C155 Capsicum frutescens 7 7 100.0
11-C156 Capsicum frutescens 12 12 100.0
11-C157 Capsicum frutescens 9 11 81.8
11-C158 Capsicum frutescens 5 11 45.5
11-C159 Capsicum frutescens 3 11 27.3
11-C160 Capsicum frutescens 5 10 50.0
11-C162 Capsicum frutescens 10 12 83.3
11-C163 Capsicum frutescens 8 8 100.0
11-Cl64 Capsicum frutescens 7 9 77.8
11-C165 Capsicum frutescens 6 6 100.0
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11-C166 Capsicum frutescens 11 11 100.0
11-C167 Capsicum frutescens 9 10 90.0
11-C168 Capsicum frutescens 1 11 9.1
11-C169 Capsicum frutescens 8 8 100.0
11-C170 Capsicum frutescens 8 8 100.0
11-C171 Capsicum frutescens 4 11 36.4
11-C173 Capsicum frutescens 11 11 100.0
11-C174 Capsicum frutescens 10 10 100.0
11-C175 Capsicum frutescens 6 6 100.0
11-C176 Capsicum frutescens 7 9 77.8
11-C177 Capsicum frutescens 6 12 50.0
11-C178 Capsicum frutescens 8 9 88.9
11-C179 Capsicum frutescens 12 12 100.0
11-C180 Capsicum frutescens 8 8 100.0
11-C182 Capsicum frutescens 2 10 20.0
11-C183 Capsicum frutescens 11 11 100.0
11-C184 Capsicum frutescens 12 12 100.0
11-C185 Capsicum frutescens 12 12 100.0
11-C186 Capsicum frutescens 7 7 100.0
11-C190 Capsicum frutescens 9 10 90.0
Eopey ARdel BAS ol JWEAS JES A4ANL, 1o GE AT
Ao F= 2ok #Fa(2™” 11, £ 19).

a9 11, ErE A AR AA7IE0HE)
E 19 wF 2AF) EFobgy AFY A 5
o) &(%) 0~20 21~40 41~60 61~80 81~100
Aut 5 2 2 4 3 43
(5) a5 F47% 9 A3 14 (2013-2014)
off ol AF A Ve uF SAHAT D 23 i 9 AYY AxE AgsiA 34
at7] flsl EAEA HAS AR A7 oF], AAsAth(E 20). A 38 §4A%
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3 7leS Q% Ao R o9t 22 4§ gene pyramiding¥ 2 WHS o] &3t
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ELEL: MEETEE: L

BN | AEs 219-;g ]géca BN | AFF 210;g ]Qéé BN | AT 2194_% ]2;%
ABI101 12 3.7 6.8 ABI152 12 5.0 6.8 AB204 9 8.6 9.0
AB102 11 6.0 74 AB154 11 77 8.2 AB205 12 9.0 9.0
ABI103 12 4.7 6.5 ABI156 12 6.5 7.8 AB206 9 7.7 9.0
AB104 11 3.3 39 AB157 12 45 6.0 AB207 5 7.8 9.0
AB105 12 7.8 8.3 AB158 12 6.4 8.7 AB208 11 5.8 9.0
AB106 12 7.0 79 AB159 11 49 9.0 AB209 12 8.7 9.0
AB107 12 6.9 7.6 AB160 12 5.2 9.0 AB210 11 8.2 9.0
ABI108 11 8.3 8.3 ABI161 11 9.0 9.0 AB211 12 9.0 9.0
AB109 12 8.0 8.3 AB162 11 6.2 9.0 AB212 11 9.0 9.0
ABI110 12 75 77 AB163 12 6.8 9.0 AB213 10 8.0 9.0
ABI111 11 7.1 7.3 AB165 11 6.9 8.2 AB214 12 7.3 7.3
ABI112 12 6.2 6.5 ABI166 9 8.6 9.0 AB215 6 3.8 9.0
ABI113 10 8.1 8.6 AB167 9 7.6 9.0 AB216 11 35 9.0
AB114 11 5.6 6.0 ABI168 1 9.0 9.0 AB217 12 6.1 9.0
ABI115 11 8.6 9.0 AB169 12 4.5 9.0 AB218 10 6.0 9.0
AB116 11 8.2 8.2 AB170 5 9.0 9.0 AB219 10 9.0 9.0
ABI117 12 5.3 5.7 AB171 12 8.3 9.0 AB220 12 6.3 9.0
ABI118 12 8.3 9.0 ABI172 12 8.3 9.0 AB221 12 6.3 9.0
ABI119 12 4.8 4.8 AB173 11 74 9.0 AB222 11 3.2 9.0
AB120 11 75 7.8 AB174 12 6.7 9.0 AB223 12 75 9.0
ABI121 12 53 53 ABI175 12 6.4 9.0 AB224 11 6.8 9.0
AB122 12 4.8 55 AB176 8 6.6 9.0 AB225 12 6.4 9.0
AB123 10 49 49 AB177 12 3.2 9.0 AB226 12 85 9.0
AB124 9 4.3 5.0 ABI178 12 4.8 9.0 AB227 10 2.1 1.8
AB125 12 6.8 9.0 AB179 1 9.0 9.0 AB228 12 39 34
ABI126 12 6.0 79 ABI1K0 12 9.0 9.0 AB229 11 7.0 85
AB127 12 6.8 9.0 ABI181 12 79 9.0 AB230 12 7.8 8.2
AB128 12 4.2 6.1 ABI&2 12 85 9.0 AB231 12 4.7 4.7
AB129 12 5.6 6.4 ABI183 11 9.0 9.0 AB232 9 6.6 9.0
AB130 11 2.1 2.9 AB184 12 7.3 9.0 AB233 12 3.0 9.0
AB131 11 4.1 4.1 ABI1&5 12 75 9.0 AB234 12 49 77
AB133 12 1.2 1.2 ABI1&6 12 6.5 9.0 AB235 9 5.3 9.0
AB134 12 55 55 ABI18&7 8 79 9.0 AB236 12 5.0 7.0
AB135 12 3.7 3.7 ABI&8 9 7.0 9.0 AB237 7 6.9 8.1
AB136 12 4.3 4.7 ABI1K9 10 3.3 9.0 AB238 3 5.0 9.0
AB137 6 6.8 6.8 AB190 9 54 9.0 AB239 10 1.7 9.0
AB138 10 4.6 77 ABI191 10 55 9.0 AB240 11 5.1 9.0
AB139 12 7.2 7.2 AB192 9 53 9.0 AB241 12 8.7 8.3
AB140 12 6.4 72 AB193 9 6.6 9.0 AB242 12 8.3 9.0
AB141 11 49 9.0 AB194 5 9.0 9.0 AB243 12 8.3 9.0
AB142 9 4.2 6.2 AB195 12 5.2 9.0 AB244 10 8.1 9.0
AB143 10 5.3 9.0 AB196 12 4.8 9.0 AB245 6 7.0 9.0
AB144 12 3.8 3.8 AB197 12 5.2 9.0 AB246 12 3.8 8.7
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AB145 12 5.2 52 AB198 11 8.6 9.0 AB247 10 6.8 9.0
AB146 1] 46 46 | AB199 1 78 9.0 | AB248 12| 87 9.0
AB147 12 6.9 7.4 AB200 11 74 9.0 AB249 11 7.2 9.0
AB148 12| 66 66 | AB201 | 12 9.0 90 | Axg | 12 70 82
AB150 12 74 83 [ AB202 9 79 90 | 94743 12 1.8 2.3
ABI51 12| 53 77 | AB203 10 76 9.0
-10/16 3=, 11/20 8=, 9= % 14, 21, 289 A =AL.
A AR He: 00 A, 3 HAL glog A &3} 5 AAY 9%, 9 A EA 1A}
(9)EvEY A4S ¥YT 752015
2015 =] 31 AbA|o Al WA EwlEY WHUAT S FHSAHE 24). TRAITE IF
Qo HFsle] EvfsHo sk HAAd WSS ZASFATHE 13).
24, U 35 AR oA R EetEY WY
FANE TF 3= (ml) F3A e
1 CJ-R 36 TE TT a3
2 HW-R 36 A7) 34 a1
3 IS-R 36 A& g i
4 WJT-R 36 AE S5 EnE
5 GS-R 36 =5 ¥k aF
6 AD-R 36 A5 otE i
7 SW-R 36 A7+ e
8 YYC-R 36 AE AdY a3
9 YYP-R 36 AE 9 3} > 2] 7}
10 CY-R 36 =9 A4 a1
11 WJC-R 36 AE o5 a1
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F 25 4ut7] uF SAAES 99 AZA A4 27H2015)

T} T ) N
BN azs |22 gas (B2 w4 | BN lagze B9 gae 3 Ex
N1 1 0.0 6 3.3 R N127 12 6.6 12 6.3 S
N2 7 3.9 10 3.2 R N128 12 5.3 11 5.4 S
N3 10 3.4 8 79 S N129 12 4.5 12 5.0 S
N4 4 3.0 10 8.6 S N130 12 5.0 12 5.2 S
N5 3 3.8 11 3.4 R N131 12 74 12 7.3 H
N9 6 77 10 4.4 S N132 12 4.2 12 4.5 H
N10 5 6.6 S N133 12 7.8 12 7.3 H
N11 12 4.8 S N134 12 6.5 12 3.7 H
N12 12 2.0 H N135 12 8.5 12 6.4 H
N24 11 2.2 R N136 12 5.7 12 6.7 H
N25 12 2.0 R N137 11 4.4 12 5.1 H
N26 12 3.3 R N138 12 6.9 12 6.8 H
N27 12 4.1 R N139 12 3.4 12 2.9 R
N28 12 3.1 R N140 12 3.7 10 3.0 H
N29 12 2.6 R N141 11 8.6 12 8.5 H
N30 12 3.5 R N142 10 8.6 11 9.0 H
N31 12 1.8 R N143 12 8.2 11 8.1 H
N32 12 2.8 R N144 12 8.0 12 8.3 H
N33 5 54 R N145 12 3.5 12 3.6 R
N34 9 3.7 R N146 12 8.2 12 7.9 H
N35 12 3.0 R N147 12 8.7 12 9.0 H
N36 10 24 R N148 12 8.7 12 8.2 S
N37 12 5.8 R N149 12 2.0 12 2.7 H
N38 12 3.5 R N150 12 4.3 11 4.4 H
N39 10 3.5 12 3.9 R N151 12 9.0 12 8.7 H
N40 12 2.3 12 2.6 R N152 12 6.0 12 8.3 S
N41 12 3.3 12 3.2 R N153 12 74 10 7.8 S
N42 12 2.8 10 3.4 R N154 12 4.8 12 5.5 H
N43 12 3.3 11 3.4 R N155 12 3.3 11 9.0 H
N44 12 3.3 3 1.0 R N156 10 9.0 12 8.3 S
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N45 5 3.8 12 3.8 R N157 12 8.7 12 9.0 S
N46 11 35 12 3.4 R N159 12 6.2 12 6.8 H
N47 9 2.6 11 4.1 R N160 11 6.8 12 6.3 H
N48 11 3.3 12 3.3 R N163 12 7.3 12 8.0 S
N49 12 3.2 12 3.7 R N164 12 7.5 12 6.3 S
N50 12 3.2 6 2.8 R N165 H
Nb51 2 3.0 11 3.3 R N166 H
Nb52 9 3.1 12 3.1 R N167 8 3.0 11 2.9 R
Nb&3 12 3.2 11 3.0 R N168 7 2.6 9 2.8 R
N54 12 3.0 11 2.5 R N169 12 3.0 11 59 H
N55 12 3.0 12 2.9 R N170 12 6.6 11 6.0 H
N56 12 8.0 11 7.4 S N171 10 6.0 10 7.8 H
N57 2 7.0 S N172 10 52 12 6.2 H
N58 12 2.9 R N173 8 4.0 9 5.1 H
N59 11 2.6 R N174 9 5.7 9 4.3 H
N60 9 2.9 R N175 11 8.2 12 7.8 H
N61 11 34 11 24 R N176 10 6.3 12 6.8 H
N62 12 2.3 11 3.0 R N177 10 9.0 11 8.5 H
N63 10 2.5 11 1.1 R N178 11 2.1 11 3.5 R
N64 12 2.8 12 2.8 R N179 9 7.0 5 6.0 H
N65 12 25 12 3.0 R N180 12 2.8 12 3.8 R
N66 12 3.5 10 3.2 R N181 12 4.2 11 6.4 H
N67 12 2.7 12 2.8 R N182 12 24 12 2.5 H
N68 12 2.8 12 3.5 R N183 12 2.8 11 2.6 R
N69 12 2.0 12 3.2 R N184 11 6.3 12 6.8 H
N70 12 2.3 11 2.3 R N185 10 9.0 9 8.3 H
N71 12 3.7 11 2.7 R N187 12 8.3 11 8.5 H
N72 12 3.5 7 44 R N188 12 8.5 10 9.0 S
N73 11 5.5 12 5.5 R N189 11 6.6 11 9.0 H
N74 12 6.5 12 3.8 R N190 10 9.0 9 8.6 S
N75 12 6.2 12 6.2 S N191 12 5.2 12 7.5 H
N76 12 2.3 12 3.5 R N192 7 7.6 11 7.9 S
N77 12 4.2 8 3.5 R N193 12 6.5 10 6.1 S
N78 9 3.2 5 3.6 R N194 12 8.7 12 8.5 H
N79 7 2.6 R N195 12 9.0 11 9.3 H
N80 9 3.3 R N196 9 3.6 11 2.7 R
N81 11 8.1 S N197 12 16 11 3.1 R
N82 11 34 R N198 12 4.0 8 5.0 H
N83 10 3.5 R N199 12 4.8 12 55 H
N&4 10 84 S N200 11 4.7 11 6.1 H
N85 12 6.5 11 4.7 S N201 11 8.2 10 9.0 H
N86 12 8.5 11 6.4 S N202 12 6.0 12 8.0 H
N87 12 5.7 11 79 S N203 11 1.8 12 2.2 R
N&8 12 3.7 8 6.4 S N204 11 19 10 2.1 R
N89 11 7.0 10 4.0 S N205 12 2.3 12 15 R
N90 12 5.0 11 4.3 S N206 12 3.3 9 3.6 R
NI1 10 7.3 11 52 S N207 10 4.2 11 3.1 R
N92 12 5.3 11 7.0 S N208 12 5.7 12 4.8 H
N93 11 6.5 11 7.3 S N209 12 24 12 24 R
N94 11 6.7 12 5.7 S N210 11 55 12 4.8 H
N95 12 5.3 12 4.7 S N212 12 2.9 12 3.3 R
N96 11 4.9 10 4.6 S N213 12 5.5 12 4.0 H
N97 12 5.0 11 6.8 S N214 12 21 12 3.0 R
N98 12 6.3 11 54 S N215 12 15 12 24 R
N99 12 4.4 12 5.0 S N216 12 2.9 12 3.3 H
N100 12 6.5 11 5.2 S N217 11 0.5 12 2.5 R
N101 11 5.6 10 7.2 S N218 12 6.7 12 8.7 S
N102 12 6.8 7 7.3 S N219 12 7.5 11 9.0 S
N103 12 5.3 11 55 S N220 12 14 10 24 R
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N104 11 6.9 12 5.2 S N222 0 1 3.0 H
N105 12 55 12 47 S N224 10 3.8 2 4.0 H
N106 12 59 12 7.0 S N225 10 29 11 1.9 R
N107 12 5.8 12 5.7 S N226 ol X wolX

N108 12 5.8 9 6.4 S N227 11 76 12 75 H
N109 11 3.0 12 35 H N228 12 76 12 7.4 S
N110 12 37 12 40 H N229 12 73 11 6.5 S
N111 12 5.8 12 5.8 H N230 11 44 8 4.0 H
N112 12 3.2 12 37 H N231 1 5.0 1 3.0 H
N113 12 43 12 3.2 H N232 11 8.1 11 8.2 H
N114 3 3.0 10 3.0 H N233 2 7.0 3 7.0 H
N115 9 43 11 54 H N234 12 6.8 12 3.0 H
N116 12 2.3 12 3.0 H N235 10 9.0 9 9.0 S
N117 12 2.8 11 3.0 H N236 9 9.0 9 8.6 S
N118 12 33 12 3.0 H N237 11 49 9 49 H
N119 11 3.0 11 3.0 H N238 2 3.0 2 15 H
N120 11 3.0 2 3.0 H N239 7 8.4 7 8.1 S
N121 11 3.0 3 1.7 H N240 5 42 7 46 H
N122 12 5.8 3 5.7 H N241 12 8.3 9 9.0 S
N123 12 7.0 12 85 H | 974235R) 12 2.0 R
N124 12 8.2 11 79 H | 9335 [R) 12 1.0 R
N125 11 8.1 12 85 H ERAS) 7 7.3 10 7.6 S
N126 11 35 12 43 H AzY4(S) 10 8.6 5 9.0 S
~EAEA A A 3 R AT, ST olH A, ol AHF

-FrEAR A3 W 00 A, 3 AA T AL glov A4

-z
ot
B
a1
N
ﬁ

A AR Ax 9 27 o

-3 HloldlE FiEe AE =F AFAAAAATE FEF BE AT A<

BN 4F5 | W¥AF | EREA | BN 4FF | WHAF | 2AEA
4001 24 5.3 H 4029 24 3.6 S
4003 14 4.0 H 4030 24 3.5 S
4005 24 3.0 H 4031 24 7.5 H
4006 21 9.0 H 4032 24 5.3 H
4008 24 3.0 R 4033 24 5.8 H
4009 24 3.0 H 4034 24 5.6 H
4010 20 3.1 S 4035 24 9.0 H
4011 24 3.0 H 4036 24 4.0 H
4013 24 3.8 S 4037 24 7.9 H
4014 24 3.0 R 4038 24 3.7 H
4015 24 4.6 H 4039 24 3.3 H
4016 24 3.1 H 4040 24 9.0 S
4017 24 4.3 H 4041 24 9.0 S
4018 24 4.0 H 4042 24 9.0 S
4019 24 3.7 H 4043 24 9.0 S
4020 24 5.7 H 4044 24 9.0 S
4022 24 7.7 S 4046 24 9.0 S
4023 24 53 H 4047 24 5.4 H
4024 24 7.2 H 4048 24 3.0 R
4025 24 55 H 4049 24 4.1 R
4026 24 4.8 H 4050 24 3.5 S
4027 24 8.5 H
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6.6
49
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11
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9.0
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12
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12
11
12
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B7 12 45 12 1.0 B63 12 5.0 12 4.8
B8 12 3.8 12 3.8 B64 12 7.9 11 35
B9 12 2.5 12 2.3 B65 12 85 11 4.4
B10 12 9.0 12 75 B66 12 3.7 12 0.0
B11 12 85 12 9.0 B67 12 4.9 12 3.0
B12 12 9.0 12 9.0 B68 12 3.3 12 3.4
B13 12 85 12 75 B69 12 6.5 12 3.9
B14 12 8.3 12 6.5 B70 12 85 12 25
B15 11 9.0 11 6.5 B71 11 9.0 19 3.8
B16 12 6.8 12 3.8 B72 12 6.5 6 15
B17 12 8.3 12 45 B73 12 7.9 12 55
B18 12 8.3 12 5.0 B74 10 7.7 12 6.3
B19 12 8.3 12 45 B75 12 85 12 4.7
B20 12 7.8 12 1.8 B76 11 8.2 12 45
B21 12 85 12 4.3 B77 12 5.1 12 2.0
B22 12 8.3 2 4.0 B78 12 9.0 12 6.0
B23 11 8.2 12 4.2 B79 11 85 12 4.3
B24 12 85 12 5.2 B&0 12 9.0 12 6.7
B25 12 8.3 17 4.1 B8&1 9 7.0 11 7.6
B26 12 85 12 4.8 B&2 12 6.3 12 4.5
B27 11 9.0 12 2.3 B&3 12 5.3 12 45
B28 12 8.3 12 5.0 B&4 10 9.0 12 3.0
B29 12 9.0 12 6.5 B&5 11 8.2 12 5.3
B30 7 9.0 11 9.0 B&6 12 8.3 12 6.0
B31 12 45 12 5.2 B&7 12 85 12 6.9
B32 12 7.6 12 4.8 B&8 11 74 11 35
B33 11 9.0 12 6.0 B&9 12 6.2 12 0.7
B34 11 9.0 12 7.2 B90 12 45 12 35
B35 12 9.0 12 6.5 B91 9 4.7 9 1.7
B36 12 9.0 12 7.3 B92 12 5.4 10 5.1
B37 12 6.8 12 0.8 B93 10 4.8 11 4.9
B38 12 3.9 11 3.4 B9 11 7.3 10 5.1
B39 12 8.7 12 45 B9 12 6.2 11 4.9
B40 12 85 12 6.0 B9 12 8.3 12 45
B41 12 9.0 12 7.8 B97 12 4.6 12 6.0
B42 12 8.3 12 7.8 B98 12 9.0 12 7.8
B43 12 7.2 12 6.3 B99 12 5.3 12 7.0
B44 12 9.0 12 6.0 B100 11 6.5 12 5.3
B45 12 5.3 12 2.7 B101 12 6.4 11 41
B46 11 6.5 11 5.6 B102 12 6.9 12 35
B47 12 4.7 12 25 B103 12 5.3 12 8.0
B48 12 3.3 12 0.8 B104 11 2.9 12 55
B49 11 2.1 12 15 B105 12 8.3 12 6.3
B50 12 8.3 12 4.0 B106 12 4.2 12 55
B51 11 4.8 12 2.3 B107 12 5.3 11 3.0
B52 11 9.0 10 9.0 B108 12 9.0 12 5.9
B53 10 6.6 12 2.3 B109 11 8.2 12 6.7
B54 12 6.8 10 09 z294(S) 9 6.3 8 6.6
Ak
B55 10 4.8 11 0.8 _ 12 0.9 10 3.0
sHR)

B56 12 3.8 12 0.8
% 28 3y mF KEAF Foigy AP A4 A3

BN HEF IRl BN AET G A5

_7‘|_




4101 24 46 4127 24 7.8
4103 24 6.1 4129 24 7.1
4105 24 5.2 4130 24 7.0
4106 23 5.6 4131 24 76
4108 24 7.3 4132 24 54
4109 24 7.3 4133 24 7.4
4110 19 7.6 4134 24 76
4111 24 8.2 4135 24 75
4113 24 6.9 4136 22 8.0
4114 24 7.1 4137 24 8.1
4115 24 8.6 4138 24 8.8
4116 22 55 4139 24 6.4
4117 24 6.4 4140 24 7.3
4118 24 78 4141 24 79
4119 24 6.0 4142 24 56
4120 24 6.6 4143 24 7.8
4122 24 75 4144 24 59
4123 24 5.7 4146 24 7.0
4124 24 5.4 4147 24 6.9
4125 23 5.4 4148 17 59
4126 24 7.1

5= 999 ¥UAd 34 (2015)

T G =X Ao A dHstE gH e WA HAS AAEAY. T A F
Aystd AEHTATLd HAAY A g3 E stder, 9 AA-ATET 0 = ol gEad
L]J-YM1& AF&3stAar, AFAd ~ol¥Add FE5S 12A(Jo et al, 2014) 25718 #& & AH
sto] T Zof] FRSAT B AL AT gEo] ExEA AAHAE AASHATHTable 29).

Table 29. Wit WAH A3
=z Su-Jung Jo et al. 2014. w4 T3 dA A9
ojH& | MY-1 KPC-1 | JHAI1-7 | KPC-7 ol¥& | LJ-YMI
Sakd 25 R R R R H 27.83 R
etek 34 R R R R H 18.73 R
EofA A 39 R R R R H 27.92 R
7] gk 11.6 R R R MR H 19.59 R
7} e 20} 13.2 R R R MR 2853 R
PR-3+3 4 13.3 R R R MR H 19.68 R
PR-v}1] u} 14.7 R R R MR H 19.00 R
ot E 21.4 R R MR MR H 7.05 HR
AT 22.8 R MR MR MR H 12.07 HR
W 2 24.7 R MR R MR H 21.40 R
PR-A & 26.9 R MR MR MR H 18.20 R
PR-t& 27.3 R MR R S H 21.20 R
PR-%} 37} 28.4 R MR MR S H 20.85 R
=g 375 R MR MR S H 19.33 R
PR-=17}d| 31 41.8 R MR MR S H 27.36 R
3 42.8 R MR MR S S 80.89 S
PR-7+4< %] 44.1 R S MR S H 20.38 R
PR-8 43 46.9 R MR S S H 24.89 R
= E 53 R MR S S H 49.90 MR
PR-E4 69.1 R S S S H 45.70 MR
ES 79.9 MR S S S H 49.84 MR
73 uh o 83.8 S S S S S 95.35 S
=4 93.8 S S S S S 92.31 S
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# 30, F §4AF 98 AR A4 A
HF =2 Hl X2 HF =2 vl B2
BN ey S ¥ e T Sy
A4 | 32 | HFF | 2 | A A5 | 32 | HFF | 2 | A
6P001 8 5.6 8 6.0 S 6P152 12 2.5 12 3.0 R
6P002 12 5.3 12 7.2 S 6P153 11 3.0 11 3.0 H
6P003 12 8.0 11 9.0 S 6P154 11 2.7 10 3.0 H
6P004 12 9.0 12 9.0 S 6P155 12 3.0 12 4.0 H
6P005 10 9.0 10 9.0 S 6P156 11 3.4 12 3.8 H
6P006 12 9.0 12 9.0 S 6P157 7 3.0 7 3.0 R
6P007 12 9.0 11 9.0 S 6P158 12 2.8 12 3.0 R
6P008 12 8.0 12 9.0 S 6P159 12 1.5 12 3.0 H
6P009 12 9.0 12 9.0 S 6P160 12 3.0 12 3.0 H
6P010 12 9.0 12 9.0 S 6P161 11 2.5 12 3.2 H
6P011 12 9.0 11 9.0 S 6P162 11 3.0 12 3.0 R
6P012 10 3.0 1 3.0 H 6P163 11 3.0 12 3.0 R
6P013 12 9.0 12 9.0 S 6P164 12 2.8 11 3.0 H
6P014 11 9.0 12 9.0 S 6P165 11 3.0 11 3.2 H
6P015 10 2.1 10 3.0 R 6P166 11 2.7 11 3.0 H
6P016 6 1.8 12 3.0 R 6P167 12 2.8 12 3.0 H
6P017 8 6.3 0 0 S 6P168 11 3.0 12 3.0 H
6P018 11 0.5 12 2.3 H 6P169 10 3.4 12 3.2 H
6P019 11 6.3 12 6.0 S 6P170 8 3.8 12 3.0 H
6P020 12 3.0 12 4.0 H 6P171 12 3.0 12 3.0 R
6P021 12 3.6 11 3.0 H 6P172 9 3.2 12 3.0 H
6P022 12 5.7 12 6.8 S 6P173 8 3.0 12 3.0 R
6P023 12 5.2 12 7.3 S 6P174 10 3.0 12 3.0 R
6P024 12 6.1 11 6.7 S 6P175 11 3.3 12 5.0 H
6P025 11 6.2 12 9.0 S 6P176 10 3.0 12 3.0 H
6P026 8 1.9 12 3.5 H 6P177 11 3.5 12 4.0 H
6P027 10 6.0 12 8.7 S 6P178 9 2.7 12 4.2 H
6P028 7 2.4 11 3.9 H 6P179 7 2.6 12 3.7 H
6P029 11 5.0 0 0 H 6P180 9 3.0 10 4.2 H
6P030 9 9.0 12 9.0 S 6P181 10 3.0 12 3.5 H
6P031 10 9.0 12 9.0 S 6P182 12 3.5 12 3.0 H
6P032 9 9.0 12 9.0 S 6P183 10 4.2 12 3.0 H
6P033 9 6.7 12 5.7 H 6P184 9 3.0 12 3.5 H
6P034 8 49 12 5.7 H 6P185 8 3.1 12 3.0 R
6P035 11 7.2 12 8.0 S 6P186 12 3.8 12 3.5 H
6P036 8 9.0 12 9.0 S 6P187 11 3.0 12 3.5 H
6P037 11 8.2 12 9.0 S 6P188 11 3.0 12 3.2 H
6P038 12 2.2 10 3.0 H 6P189 12 2.5 12 3.0 R
6P039 11 6.1 12 8.0 S 6P190 11 3.0 11 3.0 H
6P040 11 7.1 12 8.5 S 6P191 11 7.0 11 8.2 S
6P041 10 6.8 12 6.3 S 6P192 8 6.8 12 9.0 S
6P042 12 7.0 14 74 S 6P193 12 9.0 12 9.0 S
6P043 11 9.0 12 9.0 S 6P194 12 3.0 12 5.0 H
6P044 12 9.0 12 9.0 S 6P195 12 6.0 12 9.0 S
6P045 10 7.8 11 8.3 S 6P196 11 2.7 12 3.0 H
6P046 12 1.5 12 3.5 H 6P197 12 1.3 12 3.0 H
6P047 11 8.6 12 8.5 H 6P198 11 1.1 12 3.5 H
6P048 12 6.5 12 9.0 S 6P199 11 3.5 12 3.0 R
6P049 11 8.2 11 7.9 S 6P200 12 9.0 12 9.0 H
6P050 10 1.8 9 3.6 H 6P201 12 3.5 12 3.8 R
6P051 10 6.8 10 9.0 S 6P202 10 9.0 11 9.0 S
6P052 11 2.6 12 4.3 H 6P203 12 9.0 12 9.0 H

_74_




6P053 12 7.6 12 8.0 S 6P204 11 54 12 55 H
6P054 9 3.7 10 3.2 H 6P205 12 3.0 12 3.0 H
6P055 11 3.3 11 3.5 H 6P206 12 3.5 12 3.0 R
6P057 12 6.2 11 8.5 S 6P207 12 7.7 12 9.0 H
6P058 12 2.5 12 15 R 6P208 11 6.0 12 6.5 H
6P059 9 2.0 11 14 H 6P209 9 8.3 12 8.5 H
6P060 10 2.9 11 3.0 H 6P210 12 3.5 12 3.0 H
6P061 8 2.9 12 3.5 R 6P211 12 3.5 12 3.5 H
6P062 10 3.0 12 3.0 H 6P212 12 3.5 12 3.0 H
6P063 12 5.0 12 3.0 H 6P213 11 3.2 12 3.0 H
6P064 12 3.0 12 3.0 R 6P214 11 3.3 12 3.5 H
6P065 12 4.0 12 3.0 H 6P215 9 0.7 12 3.0 R
6P066 11 3.7 12 3.0 R 6P216 7 4.1 12 3.0 H
6P067 12 3.0 12 3.0 R 6P217 11 2.2 12 3.0 H
6P068 12 2.2 12 3.0 R 6P218 10 9.0 12 9.0 H
6P069 12 3.8 11 3.0 H 6P219 12 3.0 7 3.0 R
6P070 12 3.7 12 3.0 H 6P220 11 3.0 12 3.0 R
6P071 12 3.8 12 3.2 H 6P221 12 3.0 12 3.0 R
6P072 12 2.3 12 3.0 H 6P222 9 3.0 12 3.0 R
6P073 11 9.0 12 9.0 S 6P223 12 2.5 12 3.0 R
6P074 12 7.5 11 6.8 S 6P224 9 3.0 11 3.0 R
6P075 11 8.5 12 8.5 S 6P225 12 3.0 11 3.0 R
6P076 12 3.5 12 3.0 H 6P226 11 3.0 12 3.0 H
6P077 12 3.7 12 3.2 R 6P227 11 3.0 9 3.0 H
6P078 11 3.0 12 2.5 H 6P228 12 2.8 10 3.0 H
6P079 12 3.2 12 3.0 H 6P229 12 3.0 12 3.0 H
6P030 12 3.0 12 3.0 R 6P230 11 3.0 11 3.0 H
6P081 10 2.7 12 3.0 R 6P231 11 1.6 12 3.0 H
6P082 11 1.6 11 3.0 R 6P232 12 2.5 12 3.0 H
6P083 12 15 12 3.0 H 6P233 10 3.8 12 4.2 H
6P084 12 3.3 12 3.0 H 6P234 12 2.7 9 4.3 R
6P085 11 3.0 12 3.0 H 6P235 12 2.8 10 3.2 H
6P086 12 1.8 12 3.0 H 6P236 9 3.0 9 3.0 H
6P087 12 2.0 12 3.0 R 6P237 12 3.0 12 3.0 H
6P088 11 2.5 12 3.5 H 6P2338 4 3.0 4 3.0 R
6P089 12 7.0 12 6.5 H 6P239 11 1.6 12 3.0 H
6P090 11 2.7 12 4.2 R 6P240 12 3.7 12 4.0 H
6P091 12 2.0 12 4.8 H 6P241 11 3.3 12 3.5 H
6P092 12 1.0 12 3.0 H 6P242 11 44 12 6.0 H
6P093 12 3.5 12 3.0 H 6P243 11 14 10 4.2 H
6P094 10 15 12 3.0 H 6P244 11 3.0 12 3.0 H
6P095 12 2.0 12 3.0 H 6P245 6 15 6 4.0 H
6P096 11 2.2 12 3.0 H 6P246 11 9.0 12 8.0 H
6P097 11 3.2 12 4.5 H 6P247 12 3.5 12 3.0 H
6P098 12 3.0 12 3.0 H 6P248 11 2.7 11 3.0 H
6P099 11 2.7 12 3.0 H 6P249 12 9.0 9 9.0 S
6P100 11 3.7 12 4.8 R 6P250 11 3.2 2 7.0 H
6P101 10 2.7 12 3.0 R 6P251 8 7.5 8 9.0 S
6P102 10 3.1 12 3.0 R 6P252 9 3.0 10 3.6 H
6P103 12 3.2 12 3.0 R 6P253 10 9.0 12 9.0 S
6P104 12 2.8 12 3.0 H 6P254 7 5.0 12 9.0 H
6P105 12 24 11 3.0 R 6P255 11 3.0 11 4.1 H
6P106 11 19 12 3.2 H 6P256 10 6.6 12 7.2 H
6P107 12 2.3 12 3.0 H 6P257 10 9.0 10 7.2 S
6P108 11 1.1 12 3.0 H 6P258 12 3.0 12 4.2 H
6P109 11 3.2 12 4.8 R 6P259 10 54 12 9.0 H
6P110 12 1.5 12 3.0 R 6P260 6 7.0 6 8.0 S
6P111 11 14 10 3.0 R 6P261 12 3.0 12 4.0 H
6P112 8 2.3 1 3.0 R 6P262 12 55 12 6.7 H
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6P113 11 16 12 3.0 H 6P263 11 4.4 12 4.0 R
6P114 | 12 18 12 3.0 H 6P264 | 12 3.0 12 3.0 R
6P115 12 3.0 12 3.0 H 6P265 9 3.0 11 4.1 R
6P116 12 3.0 10 3.0 R 6P266 12 85 12 9.0 H
6P117 | 12 2.0 12 3.0 R 6P267 | 12 3.0 12 3.0 R
6P118 12 2.3 11 3.0 H 6P2683 12 3.0 11 3.0 R
6P119 | 11 3.0 8 3.8 H 6P269 | 10 3.0 9 3.0 R
6P120 | 12 3.0 12 3.0 H 6P270 | 12 3.0 12 3.0 H
6P121 12 3.2 12 47 H 6P271 11 3.0 12 3.0 H
6P122 12 3.0 12 3.0 R 6P272 11 3.0 12 3.0 H
6P123 12 3.0 12 3.0 H 6P273 11 3.0 12 3.0 H
6P124 | 12 3.0 12 3.2 H 6P274 | 11 3.0 12 3.0 H
6P125 11 3.3 12 3.0 H 6P275 10 3.2 11 3.0 R
6P126 10 2.7 11 35 H 6P276 12 3.0 12 3.0 H
6P127 11 1.4 12 3.0 H 6P277 12 3.0 12 3.0 R
6P128 12 35 12 3.0 H 6P2783 12 3.0 11 3.0 R
6P129 | 12 2.3 12 35 H 6P279 | 12 3.0 12 35 R
6P130 | 12 3.0 12 3.0 H 6P280 | 11 79 12 6.3 H
6P131 11 3.9 12 3.0 H 6P281 10 72 12 6.7 H
6P132 12 6.0 12 3.0 H 6P282 11 25 12 35 H
6P133 12 2.3 11 3.0 H 6P283 12 3.0 12 35 H
6P134 9 3.0 10 3.9 R 6P284 | 12 3.0 12 3.2 H
6P135 8 3.0 10 5.0 H 6P285 12 3.0 12 3.3 H
6P136 10 3.0 12 45 H 6P286 8 3.3 12 3.2 H
6P137 11 6.0 12 8.3 H 6P287 12 3.2 11 4.1 H
6P138 11 79 11 9.0 H 6P283 12 3.3 12 3.0 H
6P139 8 15 12 3.3 R 6P289 | 12 3.0 12 3.0 H
6P140 | 10 2.7 12 3.0 R 6P290 | 12 9.0 12 9.0 H
6P141 10 3.0 12 3.0 H 6P291 11 9.0 12 9.0 H
6P142 11 3.0 12 3.0 H 6P292 11 9.0 12 9.0 H
6P143 12 25 12 3.0 H 6P293 12 9.0 12 9.0 H
6P144 | 12 2.3 12 35 H 6P294 | 12 9.0 12 9.0 S
6P145 11 1.1 12 3.0 H 6P295 12 9.0 12 9.0 H
6P146 9 2.7 12 3.0 H 6P296 11 9.0 12 9.0 H
6P147 8 2.3 10 3.0 H 6P297 9 8.3 12 9.0 H
6P148 10 2.1 11 3.0 H |2x%]| 10 9.0 12 9.0 S
PR%
6P149 | 12 2.3 12 3.2 H . 12 0.9 11 19 H
PR
6P150 | 10 2.7 12 3.2 R Aol | 10 3.4 10 0.9 H
B}
473
6P151 12 25 12 3.0 H = 12 2.3 5 18 R
W S8 gg EetEw A 34 (2016)
off ol AF A IR 15 FAAAE E 2T diste] ErtEd H2AS AASATHE
31).
OAANE - dolxFHe AT P wexdt 10648, A, =43 L 9
check Z+ 14
FEutE AATT 0 GYolA g3 #F5F YYP-R
@44 Wi
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@X{%]—/H S = 7—12‘51 7]

H < ofelet ZE(TH 17).
AA, 3 ARl HAL glov AR 23}

aw, A8A )

AN

ol
ac)
o1
>
2
o
i
fﬂ
)
oy
4z
do
M
©
N
N
=
4t
AL

18HE 2uHE 15HE 2uHE

BN BN

435 | 29AS | A5 | 2¥AS 435 | 99AS | B35 | EAS
6B001 12 9.0 12 9.0 6B056 12 9.0 12 9.0
6B002 12 9.0 12 9.0 6B057 12 9.0 12 8.7
6B003 12 8.5 12 9.0 6B058 12 9.0 12 9.0
6B004 12 8.2 12 85 6B059 12 9.0 12 9.0
6B005 12 8.7 12 8.2 6B060 12 9.0 12 85
6B006 12 6.5 12 8.0 6B061 12 8.7 12 9.0
6B007 12 85 12 8.5 6B062 12 9.0 12 9.0
6B008 12 9.0 12 9.0 6B063 12 9.0 12 9.0
6B009 12 6.5 12 5.6 6B064 12 8.5 12 9.0
6B010 12 8.0 12 9.0 6B065 12 9.0 12 9.0
6B011 12 8.0 12 7.8 6B066 12 9.0 12 9.0
6B012 12 8.0 12 8.5 6B067 12 9.0 12 9.0
6B013 12 9.0 12 8.3 6B068 12 9.0 12 9.0
6B014 12 9.0 12 8.3 6B069 12 9.0 12 9.0
6B015 12 9.0 12 85 6B070 12 9.0 12 8.2
6B016 12 9.0 12 8.5 6B071 12 9.0 12 4.5
68017 12 8.5 12 7.7 6B072 12 9.0 12 9.0
6B018 12 85 12 7.2 6B073 12 9.0 12 8.7
6B019 12 9.0 12 74 6B074 12 8.3 12 9.0
68020 12 9.0 12 9.0 6B075 12 9.0 12 8.0
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6B021 12 9.0 12 77 6B076 12 7.2 12 83
6B022 12 9.0 12 75 6B077 12 9.0 12 9.0
6B023 12 8.7 12 33 6B078 12 9.0 12 33
6B024 12 8.7 12 9.0 6B079 12 9.0 12 9.0
6B025 12 9.0 12 8.0 6B080 12 8.2 12 8.7
6B026 12 9.0 12 9.0 6B081 12 85 12 9.0
6B027 12 9.0 12 8.2 6B082 12 9.0 12 9.0
6B028 12 8.0 12 6.7 6B083 12 8.7 12 85
6B029 12 9.0 12 9.0 6B084 12 8.7 12 85
6B030 12 9.0 12 9.0 6B085 12 83 12 79
6B031 12 9.0 12 9.0 6B086 12 9.0 12 9.0
6B032 12 85 12 3.7 6B087 12 33 12 7.8
6B033 12 9.0 12 3.7 6B088 12 9.0 12 85
6B034 12 8.0 12 7.0 6B089 12 9.0 12 9.0
6B035 12 9.0 12 9.0 6B090 12 9.0 12 9.0
6B036 12 9.0 12 9.0 6B091 12 9.0 12 9.0
6B037 12 85 12 9.0 6B092 12 9.0 12 9.0
6B038 12 9.0 12 9.0 6B093 12 9.0 12 9.0
6B039 12 9.0 12 83 6B094 12 9.0 12 9.0
6B040 12 9.0 12 9.0 6B095 12 9.0 12 9.0
6B041 12 85 12 78 6B096 12 33 12 9.0
6B042 12 8.7 12 9.0 6B097 12 9.0 12 9.0
6B043 12 9.0 12 8.7 6B098 12 9.0 12 9.0
6B044 12 6.8 12 7.2 6B099 12 9.0 12 85
6B045 12 7.8 12 78 6B100 12 9.0 12 7.7
6B046 12 85 12 9.0 6B101 12 9.0 12 8.7
6B047 12 9.0 12 9.0 6B102 12 9.0 12 85
6B048 12 9.0 12 83 6B103 12 9.0 12 9.0
6B049 12 75 12 76 6B104 12 9.0 12 8.7
6B050 12 85 12 8.7 6B105 12 3.0 12 8.2
6B051 12 9.0 12 79 6B106 12 9.0 12 78
6B052 12 9.0 12 77 %9 12 9.0 12 9.0
6B053 12 85 12 73 A735 12 6.0 12 6.3
3 4y Al
6B054 12 9.0 12 8.7 e 12 55 12 4.3
6B055 12 8.7 12 79
(15 ErtEY HAE YAt 571(2016)
201613 =] 313 AbA]o| A WAy EwulEw AT S S35 32).
32, U F AR oA R EulEY W
FRANE Sl 3% (ml) TR A L]
KJ-R 36 A5 A i
MA-R 36 Ayt For 3=
HS-R 36 A sl i

16)=vkE+H 52 A2 (biovar) 74 (2016)

2015 =8} 20161 ofl =3k 1470 #F5E2
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Aalyg F3}+= Hayward AC. (1964) Characteristics of Pseudomonas solanacearum. J.
Appl. Bacteriol. 27(2): 265-277. & #Fi=2 3o Y 2R T o]Yg7] wALE A
L= oot Mastdv(2d 18).

A8 -2 5714 D(dextrose, mannitol, sorbitol, dulcitol, trehalose)®] o] & o] -9} 3712 o

(lactose, maltose, D(+) cellobiose)®] AFslo] i A oA oA g F F7] A of Fo

wtel 57HA = EshE v

oft
rE
olo

N

24742 mineral "X (NHHH,PO4, 1.0g; KCI, 0.2g; MgSO47H,O, 0.2g; Bacto
peptone, 1g; agar, 3g; bromethymol blue, 0.08g; &+, 14; pH, 7.0~7.1)] 87}A S #H7}
g F WAvS 10°CFU/mL(ODsoonn=0.1)¢] F%=2 34 ate] 200l HEstd o nhgo i s
st ofFAAE FUWSS 7] 2l A (KHPO,, 0.5g; KoHPO4, 0.5g; MgSO,-7H20, 0.2g;
glycerol, 2.0ml; KNOs, 3.0g; veast extract, 5.0g; agar, 1.0g; &< 14, pH, 6.9 TTCH]A|

of Wk Fe AAAF ool of 5A7 MG F AP Arkeke] W]

Test I I Biovar
n=3 n=11 Biovar 3 Biovar 4
Utilization of :
Dextrose + + + +
Mannitol + + + +
Sorbitol + + + +
Dulcitol + + + +
Trehalose + + + +
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Oxidation of :
Lactose + - n _
Maltose + - + _
D(+)cellobiose + - + -
Nitrite from nitrate + + + ¥
Gas from nitrate + + + ¥

aly

AZANNA B npep o]l 14709 £ #FES AA F Y aAFoE UFHAL o
Z+7} biovar 3, 49F dA|stAh [ 150 @t #F+= AD-R, YYC-R, YYP-RE EF

oﬁ

.

AEToA £33 dolt. Hagel dldsts w5+ CJ-R, HW-R, IS-R, WJT-R, GS-

R
SW-R, CY-R, WJC-R, KJ-R, MA-R, HS-RZ A7|%=E £33t 57] ZoA 3% #Folt}.

2015 9} 2016 o] £AE 147 #5359 W94 Al
Al FF 104, A 2 oA check 7+ 14.

_i’_
@FErHEY FAFF  F 2F AN FHT 14 #F
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3E 340 =l AbA oA s EebEd Wit WA
T+
nx Ex WJT-R HS-R AD-R YYC-R | YYP-R KJ-R CJ-R HW-R CY-R MA-R GS-R WJC-R SW-R IS-R
FA 9.0+0.0a | 86+0.5ab | 7.8+0.5ab | 9.0+0.0a | 87+05a | 82+1.1ab | 7.6+0.7bc | 9.0+0.0a | 88+04ab | 7.8+09a | 84+04a | 80+0.la | 85+0.4ab | 8.2+0.6abc
Ex 76+1.0ab | 9.0+0.0a | 6.7+0.7b | 81+1.3a | 80+l.la | 7.9+0.8abc | 7.6+0.3bc | 85+0.7a | 87+05ab | 81+1.3a | 7.9+06ab | 7.8+04a | 89+0.2a 75+0.2¢c
PR &1 86+0.6ab | 84+09ab | 86+0.6a | 85+04a | 81+06a | 7.9+0.8abc | 8.0+0.8ab | 86+0.6ab | 87+05ab | 86+06a | 85+04a | 82+0.3a | 87+04ab | 8.6+0.4ab
AFAGAHY | 9.0+0.0a | 84+06ab | 6.7+04b | 9.0+0.0a | 89+02a | 63+04cd | 9.0+00a | 9.0+0.0a | 86x06ab | 9.0+00a | 82+04a | 80+0.3a | 84+05ab | 8.6%0.6ab
PR i 9.0+0.0a 9.0+0.0a 7.0+0.3b 9.0£0.0a | 81+0.7a | 69+1.4bcd | 7.9+0.6bc | 9.0+0.0a | 87+04ab | 86+0.6a 73£02b | 81+04a | 7.7£0.4b 7.4+0.6c
HyEHT 9.0+0.0a | 88+0.3ab | 7.6+0.3ab | 9.0+£0.0a | 9.0+0.0a | 9.0+0.0a 9.0+0.0a | 87+05ab | 7.7+09bc | 9.0+0.0a | 8.1+09ab | 82+0.7a | 85+0.4ab | 9.0+0.0a
T 9.0+0.0a | 9.0+00a | 72+04b | 9.0+0.0a | 9.0+0.0a | 65+0.5cd | 69+06¢c | 83+09b | 6.7+0.5c 89+0.1a | 80+04ab | 86+05a | 9.0+0.0a | 7.8+0.5bc
gaAA 87+04ab | 74+1.2b | 87+02a | 81+0.7a | 82+06a | 6.1+1.2de 40+04d 52+0.0c 37+05d 4/7+0.3b 32+02c 27+05b | 2.3+0.8c 26+0.5d
B AR o] 85+0.7ab | 9.0+0.0a 50+0.6¢c 50+0.2b 35+04c 4.3+04ef 48+0.2d 51+0.0c 40+04d 41805 | 26+1.0cd | 27202b | 24+0.7c 2.8+0.2d
Fetd s 76x1.1b | 7.7+09b 43+0.3c 46+0.2b 53+0.4b 36+0.1f 39+0.8d 42+05d 2.1104e | 2.8+0.8cd | 2.8+0.7cd | 28+0.1b | 24+0.8c 29+0.1d
A etat 3.3+0.3c 37+04c 2.8+0.2d 1.9+0.5c 2.2+0.3d 2.6+0.5f 1.7+0.4e 2.6+0.3e 2.9+0.6d 2.4+0.6d 14+06d | 1.8+03b | 2.7+05c 2.0+0.4d
Nz 9.0+0.0a | 9.0+0.0a | 84*0.6a 87+04a | 9.0+00a | 87+05ab | 9.0+0.0a | 9.0+0.0a | 9.0+00a | 86+0.5a 90+0.0a | 7.7+09a | 84+0.8ab | 87+0.4ab
-39HE-o] B A A 4 (disease index)ol &t P ZFHAE AES JERHATH
A2 zte] Aol {55 DMRTE ol-&3te] p<0.05 Tl Fo48& AAs At
—AFol A e EFoR WlAol Ao FoE HAsAa, AFKolA oo w AFPH Ao wel FAUE st
et 1F FEOA FAE FHS HolE A7E 1FS Aol x 3500 HERS
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=91 A Gy 7, 7
15D538 a3 288 | 152.8 5.31 198 | 37% | 252 | 264 | 095 3 3 14 ’
(s}
15D539 285 | 209.8 7.36 205 | 28% | 264 | 291 | 0.86 4 5 |H894
2y 4
5580 67.3 | 5202 7.37 214 | 29% | 254 | 223 | 1.13 5 5 |,
20161 &
5544 TAN15 | 380 | 4051 | 1066 | 268 | 25% | 3.13 | 334 | 0.90 3 4 |gA S
5| &3
20161 &
5534 TANQ | 623 | 4019 6.45 159 | 25% | 260 | 296 | 0.84 2 4 |
A3 EE
5541 373 | 2778 7.46 223 | 30% | 306 | 295 | 1.06 2 5
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3dxte] g or EAE 57 gl stegx #5¢ ds (o8 EF5)%
FTAFYEFS)S T =Z st T8 AIAF diste] HEAFES AAS A3 ©F3H3A
T Y TAE dste] As A FTH3E 51 AHZ 44).
¥ 50, AWALY AAANY AAE
A HAAAE AgAA T iy H] 31
A& 56 10 10 eF3, 737
_7‘5{5‘:]1- —_ _ _
Bl 2 1 * g, uE
Al 58 11 10
5L 4WAYY HANY AdstE
gEHZ A% FT o)y F AEF AETE | AFHYF=E | 7=
B! a5 23 6 17 74% o+ AgEZT
LS & 26 25 1 4% + oY FT
PCB-001 B200-1 18 18 0 0% + EHF g
PCB-002 B208- 17 17 0 0% + EHF
PCB-003 B215-1 18 18 0 0% + e 5
PCB-004 B219-1 18 18 0 0% + EHF g
PCB-005 B227-2 18 18 0 0% + T3
PCB-006 B230-2 18 18 0 0% + e 5
PCB-007 B232-1 18 18 0 0% + e g
PCB-008 B236-2 18 18 0 0% + ey
PCB-009 B237-1 16 16 0 0% + e
PCB-010 B238-1 18 18 0 0% + EHF g
PCB-011 B240-1 16 11 5 31% ++ T3
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PCB-021 B257-2 17 17 0 0% + e
PCB-022 B264-2 19 3 16 84% b B
PCB-023 B265-1 18 8 10 562 4+ IS
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PCB-033 C397-1 18 18 0 0% + T3
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CERTIFICATE ONTHE GRANT OF PLANT UARIETY RIGHTS

E 3= 8 Hs5e78% s 8 @ s H2013-114%
GRANT NUMBER No. 5478 APPLICATION NUMBER No. 2013-114
® o 20134 028 139
FILING DATE 131022013
s = 1 2015¢ 0658 08Y
GRANT DATE 08/05/2015
Fge gy 9 sy ;12
COMMON NAME & BOTANICAL Capasicum app.
NAME OF THE PLANT
B3 o m 3 gtz

DENOMINATION Chean ri gan ho

ESE= 3 ERIT
PROTECTION PERIOD
=
S

2 s A X

2015052088 ~2035E 06307
08/05/2015 ~ 07/05/2035

=1 | 2ER(F)

TITLE HOLDER Daeil Bio Seec
= o A oz#
BREEDER Lee do hyeon

9] FFe "HEAFFEIY, AS4zel v} FFEE
5 SEHE9EE T

This variety is to certify that plant variety protection right is registered
according to Plant Variety Protection Act

20154 054 08

08/05/2015

=SEHSHSES

CERTIFICATE ON THE GRANT OF PLANT VARIETY RIGHTS

B EHE 3 M 5479% & A # 3: H2013-116%
GRANT NUMBER No. 5479 APPLICATION NUMBER No. 2013-116
=S & @ : 20134 02%& 13Y
FILING DATE 13/0272013
£ = 9 20154 058 08Y
GRANT DATE 08/08/2015
Hgo guig o sy 2%

GOMMON NAME & DOTANICAL Gapsicum opp.
NAME OF THE PLANT
-3 9 & F: =40
DENOMINATION Nogsaki

BESEEEAER :
PROTECTION PERIOD

EE5 =2 =2 A X

2015068082 ~2035305€ 07
08/05/2015 ~ 07/05/2035

o252 (F)

TITLE HOLDER Daeil Bio Seed
2 o & oz
BREEDER Lse do hyson

9] FFe ABAFFEIY, AS4ze] v} FEEE
S5 FEEAEE T

This variety is to certify that plant variaty protection right is registerad
according to Plant Variety Protestion Act

20154 05% 08

0810542015

ZYEFAY

THE COMMSSIONER OF THE KOREA SEED & VARE TR E]

===
o=o
CERTIFICATE ON THE GRANT OF PLANT VARIETY RIGHTS

=55HsH

EZ VS 54808 = @ ¢ 5: H2013-117%
GRANT NUMBER No. 5480 APPLICATION NUMBER No, 2013-117
& @ 9: 2013% 028 13¢
FILING DATE 13/02/2013
Cl = g : 20154 05% 08
GRANT DATE 08/05/2015
EFo| AU gl Bhg .
COMMON NAME & BOTANICAL Capsicutn spp
NAME OF THE PLANT
58 9 9 3. nIc
DENOMINATION Maeun jangdali

HE3 R = ES2(2 ¢ 2015905208 - 20359052078
PROTECTION PERIOD 08/05/2015 ~ 07/05/2035
EE M 32 @ & dUoo/TE(F)
TITLE HOLDER Daeil Bio Seed
= o X Ol=#
BREEDER Lee do hyeon

A8 FFS HEAFFRIY AS4z4 et FFEE
TEER TS FH G

This variety is to certify that plant variety protection right is registered
according to Plant Variety Protection Act

20154 059 08¢

08/05/2015

=3 5 22

T COMBEESIONLI OF T KOREA BEED & YAk
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PROTECTION PERIOD
EE 2 2 A 7:

ESSHSHSES

CERTIFICATE ON THE GRAN1 OF PLANT VARIETY RIGHTS

R H5485% & @ ¥ 5: #2013-118=
GRANT NUMBER No. 5485 APPLICATION NUMBER No. 2013-118
=3 # 9 20138 028 13
FILING DATE 1310212013
=] = @t 20154 058 08Y
GRANT DATE 08/05/20 15
20 vy gl &y o AF
COMMON NAME & BOTANICAL Capsicum spp
NAME GF THE PLANT
.35 9 E =e
DENGMINATION Nog yang

20159058082 ~2035058 07
08/05/2015 - 07/05/2035

oidjoje 3R (F)

TITLE HOLDER Daeil Bio Seed
= cl Ab o o|lEW
BREEDER Lee do hyson

FFE NZAFFEIY, AS4ze] v FFEE
-a-“?r@-‘i‘-ﬂ TEEEE AN

This variety is to certify that plant variety protection right is registered
according to Plant Variety Protection Act

20154 05€ 08«

08/05 /2015

%9 5%

THE COMMSSIONER OF THE KGAEA SEED & UARIE (TSR

=5HsH

EEx

oo

CERTIFICATE ON THE GRANT OF PLANT VARIETY RIGHTS

5% 5 ¥sees s ® ¥ s 3 2013-115%
GRANT NUMBER No. 5482 APPLICATION NUMBER No. 2013-115
& ® o 2013d 02 13%
FILING DATE 13/02/2013
5 5 9: 20158 05% 082
GRANT DATE 08/05/2015
xgol gy 9 = ;1%
COMMON NAME & BOTANICAL Capeieum epp
NAME OF THE PLANT
2.3 9o 7. 4: fapes
DENCMINATION Cheon ri gan zho

EE25HESIY
PROTECTION PERIOD

a5 2 = #d *:

20151058082 ~2035H05E 072!
08/05/2015 ~ 07/05/2035

Yysio| 25 R(F)

TITLE HOLDER Daeil Bio Seed
% A A oolEw
BREEDER Lee do hyeon

He FFL "HEAFFREY, A542e] et FFEE
TEERA SEEeE TN

This variety is to certify that plant variety protection right is registered
according to Plant Variety Protection Act.

20154 054 082

08105 /2015
= ¥ 3 ¢S

THE COMM SSIONES OF Ih&kun:ASQ:Lanvmm B

CERTIFICATE ON THE GRANT OF PLANT VARIETY RIGHTS

% 5 2 =: H5976% 2 9@ ¥ s X 2014-32%
GRANT NUMBEH No. 5976 APPLICATION NUMBER No. 2014-32
g k] e : 20144 018 16Y
FILING DATE 16/01/2014
s % o 20164032 312
GRANT DATE 31/0312016
sgo Uuy @ Y o ax
COMMON NAME & BOTANICAL Capsicum spp.
NAME OF THE PLANT
=5 9o 9 #: ozn
DENOMINATION ‘wa gil da

E&2 5 E577 ¢ 201651038312 -2036203@30
PROTECTION PERIOD 31/03/2016 - 30/03/2036

E &% 3 A A HUHOI2FR(F)

TITLE HOLDER Daeil Bio Seed
s A i o: ooled®
BREEDER Lee do hyeon

glo) EFL MABAFFEEY, A|54z0) vet FFLE
FEH484 5EHAEE TR

This variety is ta certify that plant variety pratection right is registerad
according to Flant Variety Protection Act

20164 03¢ 31¢

314032016
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HEFHA ST B2 1256 Tel: 042-860-46(2, FAX: 042-860-4625

AFNMS(ES TR I €S

| JgHs ‘Hwnszsm«w’nassﬁr

HAMNRAIZY | Goldenseed ERHE
SHRUHY X8 0F BT Mg
] Husoeses | eruui ‘ olEs
=@ A ! ——
PRI |2013.07~2017.05 (BICIII2 T4 ¢ B 48 T 2% WE)
) 2% =0 78
T IE
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P22
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]
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AR 4
PR
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JEAT PE =7
EEEE] @a | s=an ‘ 2014. 11. 27

FOIIBOIA DB A HRLUNB(MSTRIE IVNSTHUMAS A2 S0 28 A0S
H8) MY(2008.5.27 BR) ¥ 5 7Y MATRA JJ(2008.7.8 IE)0I WSt &R 2O IS L
S8 Zogin

20144 128 17g

BEAH SR
BouEINeT (SEXNRNEY

Biological Resource Conter(BRC)
Korea Research Institute of Bioscience and Biotechniology (KRIBB) 201470

BRAYFOUHTH 01 BRANE (http://koto.kribb.re.ke) T4 3 (http://blorp kribb.re.kr)
CHMZAA A Q4 F8= 125  Tolt 042-860-1602, FAX: 012-B60~1625

AFgn=E(YENH) 7% S

7|SHe BP1233918 ~ BP1233920

@ oikalele |GoldenSeed™ @3 = (55 %)

cmmgy |TEYEIF EE AW

GPIEY  |GURIRER(F)

AFHYH  |olzE

AeE  |snm

ELM PR | B

TISE R 2015-11-18

H ZigolA s 47 AFYMS(EETY)E AV IRUNYY B S0 e AHOE
d¥) HB(2008.5.27 3X) ¥ § 73 AU HF(2008.7.8 BE) mat 47(2f go| 7| wet
SE YUABLCH

20154 11 & 30 ¢
YER YUYSHE|H

HIdYTHATY n[YSxANHT

05 frte—

Korean Collection for Type Cultures{KCTC)
Korea Research Institute of Bioscience and Biotechnology (KRIBE) 2015-10-0002

BRAA DAL L SRIVHE 743 (htto:/fbiorp kribb.re.kr)
4 4 £LE  Tel: QJG=1KO=1602, FAX: 0JG=1 KO-l JDM

HTYAE(YERR) TS BB
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SEE e EXE OX BE WY
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HrHYU o

e B 3T

JiIg2d 22 |\EZ0

2R 2016-07-16

FOIIEOIA ZISstel 47 AP EUE(MENA)E IoE LAY 22 S0 e A0S
YY) 78(2008.5.27 SE) ¥ & 7 ABHH AH(2008.7.8 SX)0 Wt 47| 2ol T E%
S8 =HolgLch

* JIETRN e AHEEE HFIUS HOSAT HiEUT

2016 10 & 19 &
Ysxa HUEREIIY

HIYFIATR  YEARAEF
O e

Korean Collection tor Type Cultures(KCTC)
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2015 Seed Purchase Contract

T Setier

Daeil Bio Seed Co,, LTD

102 Seoam BD. 26, Jungang-ro, Gimje-si, Jeollauk-ca
5 REA

FAX +82-

48-1817)

£ No. & Date of Contract

Shenyang Yijiuxiang Seed Co., Ltd

Daoy) Notrh Streed 162. ShenBeiDaoy
EconmDevelopment Zone. Shenyang, Chain
(Tel: +66- 24-86128588)

11, Remarks

3.Consignee

ing Layt Manri International Seed Co,, Ltd
ng Huanaao, Jinzhan Village. Cnaoyang Distnct
8 PR Chins

84720305, Fax' +86-10-84720

12. Buyer

NSIGNEE

|4. Piace of Loading |5. Final Destinaton

Shenyang. China |Beiing China

cel! Se

7. Shipping on or Abou!

13.Marks E Numberof  14. Description of Goads
PKGS

Pepper Seed F1 BNSA00
Pepper Seed F1° BN782¢
Pepper Seed F1: BNBS18

Beying Dayi Hann
Inaternational Sead Co., Ltd

15 Quantity

KG)

2015 11 30
16. Unit Price 17. Amount
(USDIkg) {USD)

14 CARTON TOTAL

* Payment terms:
[+ Pack

With in 100 days afier shipment
andard

g: Export

« In

cotion & Quailty: Buyer standerd to be finsl in Chins
[+ Bank information

Bank Nama: Nonghyup Barnk

Bank address: 353, Seoam-dong, Gimje-si. Jeoliabuk-oo
Account Holder Name: Dael Bio Seed

Account Number: 301-0150-7130-31

Branct
Korea

i2ong Subibr

ACFRRSEXXX

Buyer.

Beljing Dayi Hanri [nternational Seed Co..Ltd

President

Seller

Daeil Bio Seed Cd| fgag

President
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