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SUMMARY

[1st sub-project]

India is the second largest population in the world and consumes 6.93 kg of pepper per
capita annually. Based on this food culture, the pepper cultivated area of India has
maintained an average of more than 800,000 hectares. In 2020, the pepper seed market in
India is expected to reach about 65 billion won, due to the spread of hybrid varieties and the
increase of seed prices. The Indian pepper seed market has continued to expand since the
introduction of hybrid varieties in 1990, and hybrid varieties have been introduced by
multinational corporations.

However, with the exception of Andhra Pradesh, hybrid varieties in major pepper cultivated
areas is less than 10%, which is a very important market with high potential for market
expansion. Based on these market conditions, it is necessary to develop competitive varieties
to expand market and sales by segmenting and targeting vulnerable parts of varieties, which
are highly demanded not only for the target regions but also for the main pepper market.

104 genetic resources were collected and utilized as breeding resources and 293 lines with
excellent horticultural characteristics were bred. Breeding of inbred lines were carried out at
Asiaseed institute in Korea and India. ASTA color value and capsaicin content were analyzed
for exportable varieties to Indian consumer who demand strong pigment, high pungency, and
molecular marker analysis and inoculation tests were carried out in order to breeding of
anthracnose and viral diseases resistance inbred lines, and strong resistance to anthracnose
and viruses of over 100 strains was secured and used for breeding program.

In order to breed the male sterility lines, the GMS 164 combination was created and 10 lines
of GMS were secured. In order to investigation of fertility or male sterility, we created 20
combinations and selected 5 CGMS lines. 39 combinations were selected for the development
of varieties using genetically fixed lines.

11 genetic resources were registered through research and 3 varieties were applied for of
patent of developing variety. Within the study period, technology transfer was one case and
total export amount was $ 403,807. And we plan to enter new market by using developed
varieties. The developed varieties were evaluated in various regions. After the test cultivation,
the characteristics of the variety were precisely identified and the best cultivation areas were
selected through post monitoring. Through the use of demonstration garden, we secured trust
in our business partner and led to the expansion of our sales marketing network. And also,
we developed customized varieties for each region to activate the cultivation test. By using
male sterility resources, we reduced the production cost and enhanced the competitiveness of
price of items and breeding technology.
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[2nd sub-project]

Chili pepper (Capsicum annuum L.) is one of the most important vegetables and spice
condiments worldwide. Asia is the biggest production and consumption area in the world.
Especially, pungent chili is an inevitable source for many Asian dishes. Indonesia is the
second ranked production area and their major types of chili are small upright and big
keriting (or spiral) type.

This project was conducted to develop and export a keriting type F1 variety resistant to major
viral diseases, bacterial wilt and anthracnose. In addition, we tried to develop the molecular
marker associated with bacterial wilt resistance. As the marketable and exportable chili
variety, totally the 46 F1 varieties including small pungent and big keriting types, which are
resistant to bacterial wilt, powdery mildew and anthracnose, were developed through the
making crosses and their performance testing under the domestic and abroad conditions. The
field performance of the new varieties were very good when it compared with leading
commercial variety. Beside of the disease resistance, several varieties were non-pungent and
other ones were showed very diverse in pungent level, soluble sugar content and red color
(total carotenoid) content.

Additionally, we developed many inbred lines through separation breeding and backcross
breeding method. To develop the anthracnose resistant Inbreds, the 58 GMS lines, 47 CGMS-B
lines, 8 CGMS-C lines and 26 G-CMS lines were selected. Based on the making crosses
between inbred A lines (maternal line) and C lines (paternal line), the 13 combinations were
selected and tested in Indonesia and India pepper fields. Among them, the 5 varieties
(IBN-101, 102, 103, 104 and 105) were selected to be marketable ones.

To develop the molecular marker for resistant to bacterial wilt, Indonesian keriting line as the
resistant resource were used and their segregating populations were tested for bioassay,
inheritance mode and QTL mapping. As the result of that, lateral shooting ability seemed to
be considerably related to the resistance in phenotype. The resistance and susceptibility rate
was quite separated in F2 population according to the time period after inoculation. Because
the frequency distribution of the F2 population showed that the resistance seemed to be
controled by 2 complimentary genes, the candidate marker approach around previously
reported QTLs located to the Chr. 4, 8 and 10 was conducted to identify the resistance loci.
Among the 77 markers used in this study, total 7 markers showed polymorphic bands and the
two of those markers located to the Chr. 8 and 11 were identified to be linked to the
resistance to stem and root necrosis.

In this GSP project, we just started seed export and accomplished 73,500 USD in total export.
In addition, we developed and registered 4 commercial F1 varieties (AR Legend, AR Jijon, AR
Olstar and Maeun AR-3) resistant to anthracnose, Phytophthora root rot and CMV. Also, we
applied the patent of developing variety resistant to anthracnose in chili pepper and their use
to the international patent panding (PCT) and the 4 individual countries such as China, India,
Indonesia and the Thailand.
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[3rd sub-project]
[. Title

Development of high-pungency peppers for exporting to the South-east and west
Asia(Pakistan, Thailand, etc.)

I. Achievement / Objective

Genetic
Development of variety Patent Thesis R
p— esouree Amount | Techl .
aral PVP o nolog Domesti
f Re Sel
Division oo App | Regis Col 8 rt(10 © eS| TEnpoNer
producti . Beg lica | trati Sa Non lect istr @qj(om Ty (L0 training
onand | Applica | istr | © I atio| rans won)
marketin tion atio | tion on ion I dollars) fer
g n
Final Objective of
2 4 2 6 10
Step 1
Final achievement
4 1 6 0.8
of Step 1
1 Objective 1
achievem
year 1
ent
ond Objective 1 1 2 2
achievem
year 1 1 2 -
ent
g Objective 1 1 2 5
achievem
year ¢ 1 - 2 0.4
en
4 Objective 1 1 1 2 10
achievem
year t 1 1 1 2 0.4
en

III. Project purpose and need

Cultivation area of pepper in Korea is 45,459 ha at 2012. The amount export of pepper in
Korea is 10 million dollars. Peppers in Korea is No.l vegetable on export and have 25% of
amount of export on vegetables. Korea pepper market is about 30 billion won. As almost seed
company produce the pepper seed, Korea pepper market has been red ocean. So, New market

for new profit creation is needed.

In southeast asia pepper market, F1 seeds gradually replace OP variety in these days and the
current trend is an increase in the market size of pepper seeds. The major importer of Korea
pepper seed is China, USA and Indonesia. To increase the profit, the search of new market is
needed.
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IV. Project content and scope

1. Developmemt of multiple disease resistant upright type pepper varieties

O Goals : Development of new variety that have high pungency, good shipping quality and
storability to replace the leading variety “Super Hot” and “Chenh Phong No.1”

O Key introducedtraits : Phytophthora Blight, Verticillium Wilt, Anthracnose, Hardness of
fruit, large size, Field Virus Tolerance

O Shortening of breeding cycle through anther culture

V. Reults

1. The 7 varieties that show good performance in local test were declared for production
and marketing and applied for PVP.

2. The shuttle breeding system add to shorten breeding cycle and enhance breeding
efficiency.

VI. Project result and proposal for application

1. “NH-6" and “NH-7" showed high performance in local test. And They have better
fruitting and field virus telerance compared with “Super Hot” and “Chenhphong No.1”. So
These varieties are expected to be launched in Southease asia and south China.

2. The lines has been made using anther culture and molecular marker as The shuttle
breeding system was built between korea and Thai. The good combination to have strong
disease tolerance can be made repidly for anthracnose, verticillium wilt, phytophthora blight

and virus.
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[2A4] 5]

1. A= Alo}F 15 SR JH

AE U Alole] QI A ¢F 29 5V oz AA A4Ye] AFuFoltt AEu Aol A
A Tote 12 g 732 A3t nF7F BaA ey, nFg (), 1F9F (R E),

BOECE F) 52 9 A4 deig 4ARGY D, ARl 13 FA4 AFTEE
[e}

N

f

1102} 4 (14 7HUS$) AxEolth T4 2awe 1080 ol2m, & Auiw2 200,000had] 2
o T, A% ggoe=z 3aF Aol Ha, o] FolANE AHFE Sle X (Capsicum
frutescens)®t 118] ® (Keriting or Spiral type) 115 AW A o] 7b W Aol dA| 15
AeiE A 200,000ha = Adkel 100,000hays tha{122]¥ €} (Keriting or Spiral type)¥}
TWo 2 (Big type)}olal yw A ARk A3F(C. futescens)©|th. 17 25 R v A
2 ofF kgt TUHAIE Hola glot A A 10| Ft oF 2w TUHEE AS B &
ATt o= AiriEe] wdd fEo] wWHlE(F, FF)oE dso] HFH o R o]Fo|7
71Q1g Ao w mRlty 19 35 HW A AwiH A 200,000ha T °F 60% HE7F Apupd
A= e, 53] S5 AmR(59,308ha)et T AFuR(40,729ha)ol Al HEH o= Aul s
At o= AupAdel A7 AT HAA wEHo] TR F& AAAE B2 AV Wi
Aow BT dHAFQ nY®d TWHIHFE 139 70%+= wujE([F, F3)olal 30%=
OP(open pollination) & °lth. # 12 wWHlEws Oido=z ZASE Aoty A3E(C
frutescens) 95% A OP#EEolH, o] i v taiF 59 Fo] det A= w7zt &
Ao, TR 4 v Zo] SAolth wujFe] HA g AupH Aol A ApA| st
H] &2 33% AHZolt}

uepA weFE Aol 7hed mel"d TWHakE o AR 33,000ha, T4 A7t R
ZE 4500kg AEolH, o= oF 479 94(4,275,000USH)ol dFst= FAF AFTFEE 7R QL
=3

ol

hud

w
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Qv Aobe] 44

T —

w5 - og 2579 tho)7)(Sambal).

e A,

1378727
1,400,000
1185059 /
1,200,000
1,066,722
L1703 1153060
1100514 '
1,000,000
/ 1,058,023
800,000, 274 =@=Te A% ha)
\ e BB
sensee T ssom
580484
400,000
204747 211566
—_— 174,708 . 104588 i =
i o 204,048 210,299
142556
2000 2001 ‘ 2002 2003 2004 2005 2006 2007 ‘ 2008 ‘ 2000
g
% 2. AxulAo} a1 F AjuE E F=o],
(2012 QImvAlob- Wl E A T2 A% A B LA p20)

_19_



5
“@elatan
§
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BAHOIA
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5 ‘ _
h o
= e
N\ *f Sumatera D
H
H

Nusa

al=

Tenggara
Barat

a4 (9], ha)

(2012 A=dAlol-HIEY A T2 A ZAF B p2l)

¥ 1 12F 388 T2 A 42012 JAE=vA oL HEY A TA A Z2AF B aLA] p23).
11 El o]
aF A% (Keritin aoro SE}irHal type TW =42 Capsicum frutescens
e g or SPral WS | (gio type, uHj%E) (OP2 %)
aLu )
e, A A,
% A A o RENFINS % A, Sy Ao} ]
F5 At 5 Apu}
A9} A (ha) 47,000 20,000 100,000
o} _
eq | DA% 130 150
sor |
3 (Kg) 6,110 3,000 -
K 1 -
. $/kg 000 900
714 . _
FHA($) 6,110,000 2,700,000
Leading == TM-999(=4HE), GADA (East-West), -
g = LADO(East-West) | HOT CHILLI(EAHE)
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2. QmlA o} ey a5

1129 (Keriting) B} 115+ A& o] ax= Avto]d(Spiral) BFY et (19
4). d=vlrletell A 50% ool wulE(F, #F)ez A o] TGl ofn 50% o 4
SoA ot Yy 15 AW A2 oF 50,000haz A a5 AuiHA e 25%F AFAstaL Q)
o s TAFS °F 8500kgol L, BF FAVA0] 1100USSkeR NG rRE @5 o
100919 AE=olth(&E 2). F& A FA3] A= Monsanto(US),  Tanindo(Indonesia),

oft

O}‘L, [oani) _Ln_t

I

East-West(Thailand), Takii(Japan) &°] o™, F8 A4 F F&2= TM9I99(Monsanto),
Taro(East-West), Lado(East-West), Red Sabel (Takii), Flash(Tanindo) 5°] UtH1#5, %
3, 3 4). gy nF 7} zkFojop & F8 S HuwW A, FAHE Ax ARG, AF

A, CMV A&, PYLCV A&, WA sol Atk

N g
qi’"_ =

\\‘»"

B, WY

“Vh

IS .

94, Qv Ao} 1188 (Keriting) B9 1239 g @ 2

= A E 5 il 3}

A ul A A 50,000ha
A L8 8,500Kg (170g/ha)
=z} 714 1,100US$/Kg
Al R 9,350,000US%/Year (¢F 10091¢1)

} Monsanto(US), Tanindo(Indonesia), East-West(Thailand), Takii
B 3]AL -

(Japan) %

N Ex TM999(Monsanto), Taro(East-West), Lado(East-West), Red Sabel
¢ e (Takii), Flash(Tanindo) =
T2 EA Aaw A, YR Ax AFAE, dF A3, CMV, PYLCV
Uh=Fd4) A, WA 5
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s

Bacterial Wilt

Ralstonia solanacearum (All Indonesia, Low Land)

Fuzarium Wilt

Fusarium oxysporum (All Indonesia, High Land)

Anthracnose

Colletotrichum acutatum etc.

Virus

CMV, TMV, PYLCV (Gemini Virus)

o

Anthracnose

Colletotrichum acutatum

Nematode

Meloidogyne

Thrips

Scirtothrips dorsalis

N
fo
ol
ofj

Mite

Polyphagotarsonemas latus

Whitefly

Bemisia tabaci
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[1A] 5]

O AEA $AEA(CMS, cytoplasmic male sterility)

- FoRTg FuoA MEHE FAED e EXFT A7 9 JAPHAS Ay AT
Hol] mEZEgol Yo EAste FAAEY 7] FAAHS)E A F(Kim et al, 2007),
32 §AZHROY U A7 EAEAE HeHn(Kim et al, 2006; Jo et al, 2010), t
Lol7l Rf F 32 S 24d S Adsta U

-AEZE FAEY EQbdAC dE Ay (F)AFASTH sRFSFAA A7 T EHA
<, 315 FAdAFRSE locus)dll = & tiHFHARp T Rf7707)7} EAekE AE g
AstAa, 2= 3l Aol &dd] I EHHA ks AS ERAS v ol FEE F
= A E NS S (Lee et al., 2008a, 2008b; Min et al., 2008a, 2009).

O FAdx4 458U (GMS, genic male sterility)
- gyl A F2 AFEStE GMSt AAAQ Aol 93] WAYS msk=, dA (F7)LF<}
% R A ZehI oA ofF 77k mpAE JNdste] AA SFo AFEstal da(Lee et al,

2010b).

- (F)LFSEFANN FrH oz C. baccatum PBC812 Xiff“ < C. annuumol] =37 9
T, Mg 2 AuFE F3ste] g53 BCIF1 3 BCIF2 Al ol A
H o gt QTL 45 433t C. acutatum % C. capsicioll A4S Hol=
T QTLS 7ZH7 &4319 o (Lee et al, 2010a).

|

- o]% QTLo] 77te] A#wE v (CaR122M1-CAPS 2 CcR9.1M1-CAPS) =3+ z+z+ 7|3}
G ar(Lee et al, 2011b) M= AddA FdAYL C. chinense PBC932 % C. baccatum
H

PISOUSTI] W WAN AR FALTE FAGALA, PRORZE dYem e,
PI5941372 %4 o= YE&(Kim et al, 2008, 2008f).
- FYLA SRR G AT B

AL FAAFE 3 ®wl C. baccatum var.

pendulum (Cbp)S A &4 AAE C. baccatum Golden-ajis 74 A2AE AFg3te] F2 #
oA QTLS ®AsA=, 2719 5 QTLs® 5719 vl% QTLsS 2H¢S(Kim et al,
2010b).

O 9% A 34 (Resistance to Phytophthora)

-9 F9 EAEA FUdAE B2 AF7F FaE Eokolw oiFiE QTL Ao #3t
AFAoY Ho 15 99 AFZAH FE QTLTJr ol Zh7ke] A¥tE 2]y
(Kim et al, 2008d; Lee et al, 2012b) I & M3-CAPS vlAE= HEES EE f2A}
A go] 7hs3ske](Lee et al, 2012b) @A B FH I ALl A o] nAZ AMEdlL QS
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&}

A]

A (Tobamovirus resistance)

o
2w

A

I
30,

-L Az Eo
S-(Lee et al., 2012a; Yang et

7_]1-

al., 2012).

S

-

e

O Potyvirus A 34 (Potyvirus resistance)

- S el A& PepMoV7F a3k nhole] ==, old] of

L3 74

- (F)AFSETH g AFEHAA Pvrd
A& dFgolM+= Pvrd F4AE &2

3}

=

oo

of

S 3L (Kim et al., 2011),

O TSWV A 3&A(Tomato spotted wilt virus resistance)

0] 2=

A FWol A TSWVZE A=z oz wa] Yzl s
e vl e AFE L SHoA oln] B3 Tsw A
el it A& skl Basela,
2008a)

/2:}

al

O
fr 2

| CMVENYel &<

[e]
He

Xz
T o
7] 7o) o] Fof
kel w24

ofoll tHek wpA EIF 7

=

=

AAsks F44 punl 292 Tl AEd A7 "I v
3 A A}Z(Stewart Jr. et al, 2005). =L °]F punl FHAAF wkA 7
FPAA=H, Tl A2l ATEHI} FHAASAAGY AFHo] o=

%S (Truong et al,, 2009; Rodriguez-Maza et al., 2012).

A H=
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O &1t gF#(Capsaicinoids content)
- oA wjEul grEke] tidk A= =38 mH
st AFE Fdsta o AAdA JHY e 1F2 dHA

chinense JolokiaZ ©]-&3}o] capsaicinoids ol thak QTL E4o] o] Fo]x 1 ¢l &

off

o
o
Ho
o\
=
>
s
=

=, el ()L

O ¥4 =% (Carotenoids content)

- 13 HA FrE JlREH ko] =(carotenoid) ol wel ZAE =Y QTL ¥4 4
pc8.13 pcl0de] #&E ] A= AS G = Ao, pelo] MaA ] A7) - #
oate] 454 H FtEEH o= TRk AolE UEA FoEM AN FiE WA A
o2 H3H%SBrand et al, 2011).

O A (Fruit color)

-AeYy dATEE odA M ey 2(C. chinense Habanero)®] <4 3¥21o] Psy(phytoene
synthase) A=} ®Wolo 9ot Aolgl= Z-& ¥ (Huh et al, 2001; Kim et al., 2010a).
FAAEFATY ATFEES Ces(capsanthin-capsorubin synthase) A Afoll w3k Wol =
Ao RN S kAl ] Q1S Wl ATE TS S (Ha et al, 2007).

nEE FAANY TFRE AA 39E AT 0F FAAFNA )
v ©ould F7h FAoTh AAA melee o 40
106 E<t 2w} o) o, AW oF 13% AL 9 :
| h4 e Pz dadled, 0129 nFEA FEAL o 1000%

& AA 53 QrHE=EAE ),
S Sl nF FAAG FRE O 4009 ABTEAG)elN] A9 HE FAHA} 1%
AER Agol e =3 FHolnz F£F ARAHe] Bad dgolt Fa
AFea Qo] FEUYYTS thps o
R T
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2d. =9 Vs F
[1415]

- @A mFel gold SARUHEL AARA AFol oA MEA BRF YO mFo
AZE SHEALE el FEHAARD Aol S8l 3 W
& ol el Mt SARY Bl F A FAA od 2%

T Y HAHATE CMS 3] & #ofdtteE F7hA el A 2 (Novak, 1971) %

| &3 QTL A% HuE2(Wang et al, 2004) ©]F =reloA= CMS 3

B A7 f ol WEA &gkal, T2 Rﬂoﬂ Ao FAEA TN

FojA gtom AEF FAAEY EGAA A3 AT Rt FuUldA ¢
o] 2

O
Ho
[4>4
>
)
olo

o,
e

°1(GMS, genic male sterility)

ol 1% Aol glolA FF szl B, b FAE AET 5 Qe g
FAAY RIS wol Agatm om nFe fA4H $HBYYL FaHel
H o Fr

Jol ¢)ale] A3 mslo] AY XS W 158 (Shifriss an

o,

Al Fdwolol ofste] vERd A, WAL S o] &3 =AMl {7l st
2]31 EMS (ethylmethane sulfonate)®} 722 = Wo] ¢ (mutagen)S * €
A o= sl oF 209 T/ GMS ZlF o] Hi1E ¢l e (Shifriss, 1997) °l&
A A AHms) ol 943}04 AL YARE o] = Alole] Wy HAL T3
o, @A A FA8E FZItEFNGLF) FEFS msle AREste] AAFE A
s

2 (Lee et al., 2011a).

- nF BAMe S BE EEVEE 23 b Fdebels Aol mE s 35
o SLE G D Sl g A7 s 247 AUAY BA 9T AVRDC
AAAZAEDAA @ol FRHQor, 7 oF FARd d77 WP ASAVRDC

- Hj=ro] Al &= Colletotrichum capsisi &5 AF&3to] C. annuum 83-168 Al&°] A3/do] 5
A ddolze] oste] AT HuE o™ (Lin et al, 2002) C. chinense Jacq. PBC932
A ATS AFESE] C. capsisi 770 didh FARAS s Ay A4 Aot
o dlth= A o] B ¥l al(Pakdeevaraporn et al., 2005), C. baccatum PBC80 A &4 A%
= /\}%—‘5‘}04 C. acutatum ol g FdEAS T A3, stube] A2 cod) S
3] A AR Co5)7F BoldtE Ao R By o (Mahasuk et al., 2009)%

-Ug#@=o A= C. chinense PRI9030 A&dA AES  AE3te]  Colletotrichum
gloeosporioides 2 C. capsici ¥F° tdt QTL #4o] F31¥ L (Voorrips et al., 2004),
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Hod s gAY A 15 FF 49 Fa4ES 1Este T E sAY A gl
ek A7) gubs] [ E = A

O 9% A 34 (Resistance to Phytophthora)

- A A W St Fdlel e a5 Al Al AW o g AAZA TEE wWol Yo A
Hol 9H AR 1F FFol HuH7] AFEtHA 1 gde Bol Eolgi e AR
S =2 H Ul AF FF FA oA g AL TVEHoE EQiEooF st 54
o AAE 9dF

- oA A ARl diEd A7 AT wWol o]FojA = v gW A FHAd
o2+ C. annuumol £3F= CM334E H]E3] AC2258, AC311, Fyuco, Line29, P51,
PI123469, PI201232, PI201234 % PI201238 o] &84 AAT dFF9 FAdAT+= T2
CM334E o] &3 QTL EAlo] F=2 o]F o] % o (Lefebvre and Palloix, 1996; Ogundiwin et
al., 2005, Minamiyama et al., 2007), 945 Aol = 99 Agdo] EAA &= F 719
FAA7E BotE Ao g HAE(Bnejdi et al. 2009, Monroy-Barbosa & Bosland 2008, Sy
et al., 2005, Walker and Bosland 1999).

-9y By F7] ¢, 4 TR dozl & A& ez I gon,
pa%at = (Sy et al., 2005)

Sl 4 Ao A Tt Zlo)7] wE

of Bl A Ae] AW A A A7 M Bol ol Folxa, ol tiE AW A

FETAATE AAA 5ol fjAE L e AE WHow oleh o 24 7F A

15 915 (Quirin et al., 2005, Minamiyama et al., 2007).

i
i,
M
X
=5

O
rlot
N
)
!
o&
2
O,O(

kA (powdery mildew resistance)
- 33 A7FEY A2 3719 FAAIE # = Ao] HaE 3 (Shifriss et al., 1992),
& Foto]l AV A dEse] 3= 5719 QTLE Zropdl wy, 1% 27}
FH AP FHYPHAE A= Aoz A" (Lefebvre et al, 2003)
ks

- =F 167709 FAAel tiste] SVFEE AR AP 2 A, Cooannuum®] iR
(70%)& 7FAdolda, A&Ade F2 C. baccatum, C. chinense, C. frutescensel A 275
o} C. annuum FTAAE S7H(H-V-12, 4638, CNPH 36, 38, 50, 52, 279 % 283)2] A}
ol d7tFHel w-- Aslrh= Aol ®il% (Souza and Cafe-Filho, 2003)

- A A B7EHE AFA FEAY C.ooannuum HV-12, Chilli 2 #1242 o] &3lo] FdE4
S 33 AT = BHuEdS(Blat et al, 2005).

O TMV A 34 (Tobamovirus resistance)

- 313 2] Tobamovirusel ™3 A4S Tobamovirus Y9 (pathotypes; PO, P1, P1,2, and
P1,23)7 115 L tldfdA(alleles; LO, L1, L2, L3, and L4)¢] ASH FEzgol <3t
A= Aoz dHA 9o (Boukema, 1980, 1982, 1984; Tomita et al., 2011; Tsuda et
al., 1998) L1> POl diafA], L2+= PO}t Plel thafA, L3+= PO, P1 % P12¢] thsiA, Li=
A7VA1 8] el A BF AFdAE S B

- @A L1e C. annuum cv. Verbeterde Glasol A, L2+ C. frutescens cv. Tabasco©l A,

_35_



L3% C. chinense PI152225 9 PI159236° 4, L4+= C. chacoense PI2604299 4 z}7} & A

o] H 1% 3 (Boukema, 1980; Tsuda et al., 1998) o]&] 3t A= I3 2 AF

Hol gtoud e FAAF U= o5 A FAAI B2 FHAAA AT

AARJNA = ofA7M A = A o, HZodl= L4 AdA 45 FHodes A=

(P1,2,34)¢] &=do] Hirxo] ofo thgk A2 AEd FHAALS FstE A7 &=
i A (Genda et al., 2007).

L oo

O Al d5FH A 384 (Bacterial spot resistance)

- 13 M HF ¥ Xanthomonas campestris pv. vesicatora (Xcv)oll 2|8} A slH,

& A 7k A XeviE race 001]/\1 race 107F4] & 11717} Ha5 o] 9 &

aFol AEgA FHA= Bsl (Capsicum annuum PI163192; Cook and Stall, 1963), Bs2 (C.
chacoense PI260435; Cook and Guevara, 1984), Bs3 (C. annuum PI271322; Kim and
Hartmann 1985), Bs4 (C. pubescens PI235047; Sahin and Miller, 1998), bsb (C. annumm
PI271322; Jones et al, 2002) % bs6 (C. annuum Pepl3; Jones et al., 2002)7} H 1% o] )
o, BslollA Bsd47hA = R4 4¥HE-(hypersensitive reaction)ol]l 2§t A3 7 Afo]aL,
bsH%} bs6i= H] FH1A WFS-(nonhypersensitive reaction)ol] €3+ A aA FHAped Aoz <&
A o] Bsl-Bsd Fd2k= A FUA F A= wkele] bshet bs6 A= A EAdo] @
g ALE = s Aew A,

a3 Bs2¢9t Bs3 A A= 242 FHAIL(Tai et al, 1999b; Romer et al., 2007),
H AT A HFolA 7HE A HaL e AT AR S race 6224 ol thgk A 3HA
A= Bsd H= bsbHet bs6ol7] wiiLol ook dvd EAEA RS A AT d5
o s ojof 3 79,

O *utEY A 3+A4 (Bacterial wilt resistance)

15 3#vlE4 (Ralstonia solanacearum)< - 7] %2 W3lo] o&te] Wyxdo] M HZ
o7 o]Fsta Sl wh, el M= Farel oF vt £AZF dFH L e A
opA kA AL iéﬂtﬂoﬂ e FAATE Bol FRE IAE AT, AL g ot
QTL A4S F33) 5 QTLE ©As A4-2 37 H %S (Mimura et al,, 2009).

O A% A 3&A(Nematode resistance)

Aee EdlM AAsh= ﬁﬂﬂi EAOA AEEE 2] F dslE g
Meloidogyne®l| Z3sl= Al 7FA] £ ¥y & AFo] d#HA A=, o] AFE gk C
annuumo| A1 el  ©Fst W A FAAIF ZHEA AFHY 9ty RuEHS

(Souza-Sobrinho et al., 2002)

Meloidogyne spp.°ll ﬂm%’%ﬂ At S Hol= TS Me 4 A M. chitwoodioll &4 Xﬂ

S Hol= 2709 Mech 4 18]3 M. incognita®] Eo|% AHddAS Hol= N 2
A Fol de A #AAsteE Aoem I A U=(Souza-Sobrinho et al., 2002; Pegard
et al., 2005, Djian-Caporalino et al., 2001, 2007).

O 3% A &A(Insect resistance)
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=gl A7t oA
frazbel " g

Ry

oA &= FJAFo] Al ko] = (capsaicinoid)

o =
= =
o, mjute] FiF = 9l SAFHEAS] Punlell olste]l AAE =

- vjstel AE gle AT F(FZeshol= Punle] K14 71wl A€ punl HY
A2 7y EA) 8 (Stewart Jr. et al, 2005 Lang et al., 2006), "i245to] 91+ C. chinenseZ
B3] punl2 HEFAAS HAS A 2 (Stewart Jr. et al, 2007), 3+ mjEuto] 9l= C.
frutescensS =213}o] punl3 HHFHAAE 2ol W l3(Stellari et al., 2010).

- H2 vfEut fel #Hoske E ouE FHAAPAMT)ZE Aol BaE =, Wolrh A
71 pAMTmut F+3A7F £A8t= C. annuum CH-199] A%, vj&ute] FhAlo] Al o] =7}
AE A FE AT WA 22 YA ko] Ecapsinoid) 7 FH o] 45 = A2 KW (Lang

et al., 2009; Tanaka et al., 2010).

O ujg-uk gr=F(Capsaicinoids content)

- 5o wjeut ko] wHEE SAL ug FAATE #odte FHFEAR A T
F% QTLo] At Lol HuH Y (Blum et al, 2003), = T2 AFZA oA = 5719

QTL [cap7.l, cap7.2 (cap), cap3.l, capd.l, capd.2]& €M 3le] o] & cap7.2 QTLe] 7MY &
W7F Avta ¥ 318 2 (Ben-Chaim et al., 2006), cap8.1°] F7F4 o2 BEAlEo] H %

S-(Paran et al., 2010).

O A (Fruit color)

-2 A E OE Fa% FHE gy AZEA o]l A AM(red)o A G (yellow) S
2 He A Y FAAd siA A, Y FAA= capsanthin-capsorubin  synthase
(CCS)Q Aoz dA e (Popovsky and Paran, 2000; Lang et al., 2004).

- g Aol AM(red)ol A #AMA M (orange) &&= = A2 Il Aol ofs) gE A=,
C2 A&l 9l A=, C2 ¥4+ phytoene synthase (PSY)?l o2 BiE ]S

(Huh et al, 2001; Kim et al., 2010a).

-otgy 1F9 wsiel RM(A)Y sy A FHAHchE 22 @A 1083 1
AAste] EAsk= A= WA o, A F2= R2R3 MYB A4 IAQ] Ao
B 1513 (Chaim et al.,, 2003; Borovsky et al., 2004; Efrati et al., 2005).

=

O A F % (Carotenoids content)

- aFe /M Eri= JlZEH wo]Z(carotenoid) T wel AAEE=dY QTL ¥4 A
pc8.13} pcl0.1e] T F ] A= AL FHAT = Qo peklo]l MAA e Z7] Ao 3
olste] JFE4 H FFRH o= hako] zolE UERA Sto e A s A
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o2 ®W1HEAS(Brand et al., 2011).

O & (Fruit shape)

- m% ghdel Fe= QTLel dske] FAH] i RAEAS FEF FAKF] olUe
o] AW, H NIL A%L o]%-s}oq FE QTLE RgozA 2R4EA Adel 7Hsd
& A4 A2 239 FAF9

= =Y 7 e, £s101 +4

],
AAAAE gotge] shde] B8 A

A7e | Ol 99 | 71eAR A7 e vl

23 AEO] ol CMSQ] AR, D} E o8& S/N HE
cMS ®F | B39l | 2 |8 g9 U r 9AA AW, Set RF 9HA Zed S
= ol U 570] 3 B e Zow mowEct

la

GMS A ===

£
glo

olF o8¢ P EFo| ojn] wIE W g
ARt} obF sprke A st ARElel 48 1F §50
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Potyvirus A &4

<ol

o
=

71241 Potyvirus A g7do] Tt {AEA
= oA O]RARAL, pvri=pvrd At 2=
e s&d+oll st o] FoiRet. pvre FAIAHE
Ao oJslff S=2HHUL, Prrd FAA A oA o] it
L QoA WA o] FoRt. SHAIT, =UloM = Prrd
AApol]l ofF Zi7hz Ad UPAS JHESiL, Aed A+
Pvrd R 2230 A9 =2t AJEfo|t

L2 Hotr 1 Hidn

TSWV X &g

<o)

ofu

TSWV Aol #et e fz 2eloA oRoF,
Tswl §AA AW OAE Fololy @A Agkeh. oA
TSWVO] Bet A7E Towl QAAS 2Rt YA, 1
o] @t wro] ojAlst Abejo]ct.

CMV #1373

U <= 9]

of
=

ZoloA] =2 CMV Aaty OFMEM @ QTLEA o717}
o] 3L AT, FUNE Cmrl &AL Avkg a7}
ALt CMV Agde obx BAste Astr]zt 41X
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ofi
=
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[2A4] 5]

7h &= FTAAG 7R 9 3

20081 7]Fo R QlEe] HA FTAAG FE= oF 119 $2 AA 6dolH, AAhTA A
o] ¢F 11,000%F $eld e, 20119l = AA A 5 °F 209 $= AA 49 FRolH, AAix
TA A FEE 350009 $2 wjd FASA Fsta = FAOIT F AAAY T oH
(4,300%F ha)9} 2 (2,640%F ha) A Aol 7} womw, AAihzxELS oF 7008 ha's *HA|8}aL
At Field crop AA Al oF 69$ & W3t Al%o] 350008 $= 7H¢ aH, S 11,5009
$, W 45000 $ wolth AAFA AF FERE OF 11,0008 $E EntE 27008 $, o=
1,800 $, 5 1,600% $, 2| =29 1,2009+ $, FulF 9007 § =it}

(th A=dIA oL FAAY R R A7

QAEdA ol BF FA AFTFRE 1109QAHT USS) Aotk T4 2a8L 108
ol2w  ZF AuH AL 200,000hac] &3l T, A% o uF AujH Aol ya o
| % AF=F 5% (Capsicum frutescens)®} 112 8 (Keriting or Spiral type) i3 AjujH %
ol 714 wrh AA 13 AMWEA 200000ha F AWl 100000hat IE(EE EFY
(Keriting or Spiral type)@ TWtl & (Big type)te]i Uw A Ak 232 (C. frutescens)©]
t}.

(th) EAFbAol FA4AF FE D A3
A Gl ol AFL AWOP)E FAT} )
gl we Ea

D
o NAHAE FEEAST T 5 9

[3A] 5]

SEobrlol aF FA AL AA H=, WMIEES AgA A QIEdAo} A
Yy AFAE, 7|28 B2 A, 2EFT e ug - g2EguAl 5o A S
&, rawit A1 & ohEFeAl 3ol o of 2209 Ho R FAHET TAFokAlof A
g Aol A 1EFF wHlE AGeR dekE 3 9lom = e FAAG 7HA 7 Sy
I Uk sA Ao A A A TER|oF wHlE Hao® Qg sAdolrof At S
5 nEetH o] AlFelA e FF AAYES =ol7] f8 JTAA TR FENEe] H8 Ao
Q275%™ Monsanto, Syngenta, Nunhems¥ 72 t=%4 7|4 ELS FA oA o} LFA| Ao A
oln] FAX R Yt A HE FAtetal lom HI o5 Ao HEAo] Hold v

wEeol MEEI v
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“Hmﬂ — .4' ‘ -

KHAITAH AGRO SEEDS

_; .._..a—

: Illﬂll.llllahn LD BURTS Wk, GELAL T
e e R

BN 24 BN 31
(Asiaseed India) (Asiaseed India)

FAAp A7

S 409 FAAAS FPse] EHPAL FARAY BHAY FBe oAdE
S} BeA 2A, B, B, B A, vhele s UM 3k g AEAe Uelx Fo|
gl AAsgom, oldd SHA G AR Akl wedselt

SEA483447 99 14038, 14043, 14058, 14069, 4081 F 58 FHAAHLS st o,
o5 WRES] FFS ol WA EFAA A} wele el F@ Aow zAHAL A
W 4038 %7 2AFoIYew WA 4mmE 2}

}o 135, #7AE 1.6cm, I3 FA= 0.
Rom ZAZE Astm #Zdeo] kil o] FHo] ke MAds 4
}_/\}éﬂr %71 A, 34Le 80cm, #42 1.3cm, F¥F7+= 02mme Ho= &*}Qﬁ’i‘ﬂr.
Bow FapHo] gFstar An It ZFgk 540 glo] A
ZAMA Y %7 24, FF 60cm, 74 09cm, I3 FA4 0.2mmE
LERS o, z/‘1]7]- & ]-.T_’ A7bo] & /\1 7‘<1-jr,].3:1 o] 7ehe] Mure /\1;\]-5]_011—4, U069 27
= 524, #2 13.0cm, 742
o Y7t g-ste] s AAsS ‘:} 14081— Zﬁ’\Véﬂr 4\77]*‘5 511—715*& & 195cm, 7
o
Kl

r&m
Mo

lo
=)

19cm, 3] FAE 24mmE EAEOW, WPl UM el P EY kol
Wb o,
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I 1 4AAdE FHFEAY S8 AE Y
EE s | B

IR -y ] 1
No. Wo o - ] (Cm) (Cm) (mm) ] 1
14038 SU x 13.5 1.6 0.4 OP
14043 15-PC1(7711m) = 8.0 1.3 0.2 Alo) 7
14058 SHP-4484TM =z 6.0 0.9 0.7
14069 Narmada =5z 13.0 0.9 1.4
] DS 77-#22" Hot
14081 , =52 19.5 1.9 2.4 oFuf QF

charleston

a9 8 4AIE FARARY AT



14058

a9 9. 4adE FRFAaAkd A

24d. 7] BaAls 54474 2 As 54

1. AESAE =293484
1ApdEe] 7|EA 2 uAZAES Ao 20139 A T4 AR AE Fo~Fs 3141%
2> Aed 2074, 29 20¢ FFste] 49 309 1074 AAste] EAAHEA 9 AgRAE AA
StAY. WE2EFFTSE ‘Tejaswini, Indam-55 At&3ste] 3, 374, AS557, A e, A0
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E 2. AT AE SAE 54 A AT
gt #4 | BmEq |

aa b 1) 2= ]| 11
P = (cm) (mm) (mm) o= 12

7 5.0 1.5 0.7 7 indam-5 type

7 6.5 1.7 1.2 7t ANEY, 234
10 A 7.5 1.5 0.4 =7 A
144 = 14.0 1.3 1.4 =7} A7, AAE, Zukek
146 = 8.0 1.6 1.2 vAS Z27F, MS, 11X
147 = 11.0 1.6 1.8 A 27
148 = 10.0 3.1 1.9 =7t
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3. MS A% 54 & =3FA
A= AAFTAGA FAF 2011~2012d FAALFE WulE ofF 80ton HAFo|H, o]F S EF
g AT 200ton o] o= yEsTh ol FASH tlEo] FAAIEE 6009 Ll A

G5 10009902 A4FR} AQ Aew AZAY EAA G B RFo] BEE, BE
= o
AR

rlo

A, A A% L ARGl A A8 MSEZAL e 27wt WA FEa 9
o MSAEE Agrel HI Helst FF AR, LA B AF, 3 Fho] S5 e A
5, ARl 958 A%, 27k FAL A% 952 oldd 54S /M AFS §45] 9
sho} AFAY R 2RHYS W PR,

MSAE %4 918 2adsels WS 59 FaFy At 177150 tis) MSASSAHE
23 282%S A4 P8ISS ol BAZF We MSAE, IP8I77 2ol 3 4o $5
g ok AlE, IP823, IP8259) o] Mmrh 9423 vk AE, t1E]an [P834g) el E7]7F T
A As AFE od A4S 711 Ass S48 fdtd 23S AT S4AF

AAHEA S 98t 2kALe] JIEAFAe A 2014 7o Ak 1904 dis] 20159

IPT 9-9 MS IPI 9-10 MF IPI 12-6 MS
¥ 20, 23 %E QJIEAT A MS, MF H| ARzl
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4, &AW ATSA
AZo e 78 & AZAAG7A ALHo 2 gAY Fa7F ey F83Fe] 40%71=F 7
dte T FalAEsE 2] wEel Aol B AgAel d' FES 2T
Agtolth, A F7kA] AE=A oA F Hals= B AW & ‘Colletotrichum capsici = <
2 dAt, kA 20159 LA E &AW 7S BEXE A C capcisiet C oacutatum S 7}
| E79 gAY o] Wt AoRE YEYT dA GAtelA Hfetal e ©AW AE

0 [e]
A T2 AFol C capcisi®t C. acutatum o A 341

—

IS 7
e b

N

3} ) e AN ol F AnE of
gotol $48 BAY AFY FFo] AnAGelA FOB YL HA F UL AR A
2%

o},
of ABE olgdtel LdEolE WA ABKHE 4674% L455AM el ARG A
Astgon, ARG R AT L SHAANRE B2 000A] SFATS Awea

E 3 IRUE @Ay FA49 vA g A

3
AT ARF
R H S
ATl 50 - - 50
AT?2 49 - - 49
AT3 48 - - 48
AT4 49 7 31 11
ATH 50 - - 50
AT6 48 - - 48
AT7 10 10 - -
ATS 20 20 - -
AT9 12 12 - -
ATI10 20 20 - -
ATI11 20 20 - -
ATI12 46 - - 46
ATI13 48 - 48 -
ATI14 15 - 15 -
ATI15 25 - 25 -
ATI16 30 - 30 -
ATI7 45 - 45 -
ATI18 10 - 10 -
ATI9 20 - 20 -
AT20 48 - 48 -
AT21 47 - 47 -
AT22 50 - 50 -
AT23 30 - 30 -
AT24 20 - 20 -
AT25 30 - 30 -
AT26 10 - 10 -
AT27 49 - 49 -
AT28 30 - 30 -
AT29 10 - 10 -
AT30 50 - 50 -
AT31 40 - 40 -
AT32 50 - 50 -
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AT33 40 - 40 -
AT34 30 - 30 -
AT35 45 - 45 -
AT36 49 - 49 -
AT37 40 - 40 -
AT38 45 - 45 -
AT39 37 - 37 -
AT40 35 - 35 -
AT4 32 - 32 -
AT42 4 - 4 -
AT43 4 - 4 -
AT44 4 - 4 -
AT45 4 - 4 -
AT46 7 7 -

gAY FAaA vAHA A IH6507)

AT1-1 S [AT16-2 R |[AT16-38 H |[ATI8-2 R | AT18-38 S
ATI1-3 S |[ATI16-3 R |AT17-1 H | ATI18-5 H |[AT19-4 H
AT2-2 R [ AT16-5 H ||AT17-2 H | ATI18-6 H [ AT19-5 S
AT2-5 R | AT16-7 H ||AT17-3 R | AT18-7 H | ATI19-6 H
AT3-1 R [AT16-9 H |AT17-4 H | ATI18-8 H | ATI19-7 R
AT3-3 R |AT16-11 S ||AT17-6 H |[AT18-13 S ||AT19-10 §
AT4-1 R | AT16-12 S |(AT17-7 R [ AT18-14 H | ATI9-12 S
AT4-2 R | AT16-13 H ||AT17-8 H [ ATI18-15 S |ATI19-17 S
AT5-1 R |AT16-14 H [AT17-9 S |ATI18-16 R |[AT19-18 H
AT5-3 R | AT16-15 S |AT17-10 S | AT18-17 R ||AT19-20 H
AT6-1 R |AT16-16 R |AT17-11 R [AT18-18 H [AT19-21 R
AT6-2 R ||AT16-17 H [AT17-13 H [ ATI18-19 H | AT19-22 R
AT7-1 R | AT16-18 H |[AT17-14 H | ATI18-20 H [AT19-23 H
AT7-2 R |AT16-19 H [AT17-15 H [AT18-21 R |[AT19-24 H
AT8-2 R |AT16-20 H [AT17-16 S |AT18-22 R [ATI19-25 H
AT8-3 R | AT16-21 R |AT17-17 R | AT18-23 R ||AT19-26 S
AT9-2 R | AT16-24 H [AT17-18 R [ AT18-24 S |ATI19-27 H
AT9-3 R | AT16-26 R |AT17-19 S |ATI18-26 S |ATI19-28 S
AT10-2 R |AT16-27 R |AT17-20 S ||AT18-27 H [AT19-29 S
ATI10-3 R [AT16-29 S ||AT17-21 H |[AT18-29 H ([AT19-30 S
ATI1-1 R | AT16-30 S |AT17-25 H | ATI18-30 S |ATI19-31 H
ATI1-3 R | AT16-31 H [AT17-26 R [ AT18-31 S |ATI9-33 R
AT12-1 R |AT16-32 H |[AT17-30 S |AT18-32 H [AT19-34 R
ATI12-2 R | AT16-33 H |[AT17-34 H [ AT18-33 H | ATI9-35 H
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ATI15-3 AT16-34 H [AT17-35 S |[AT18-34 H [AT19-36 S
ATI15-5 AT16-36 R ||AT17-37 S |ATI18-35 H JAT19-37 H
ATI15-6 AT16-37 H [AT18-1 R | AT18-37 S |AT19-40 S

L

C. acutatum®™ <=0 A

A5te] 20143 9€ 1Y ofA|olF R
74]1%01] x] 7<4 7<4

st WHAd As
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%6 3AUE B EAEA P4 410%)

AT4-1 R AT73-1 R AT25-1 H
AT4-2 R AT73-2 R AT25-2 R
IAT8-1 R AT73-3 R AT25-3 R
IAT8-10 R AT73-7 R AT25-4 H
IAT22-3 H AT73-9 R AT25-6 H
AT22-7 H AT73-10 R AT25-8 H
AT22-11 S AT73-13 R AT25-10 R
AT22-19 H AT73-18 R AT25-11 R
AT22-23 H AT73-21 R AT25-12 H
IAT22-28 S AT73-22 R AT25-13 H
AT22-30 H AT73-25 R AT25-14 H
IAT23-3 R AT74-2 H AT25-15 S
IAT23-9 R AT74-3 S AT25-16 S
IAT23-15 R AT74-12 H AT25-17 H
AT23-16 R AT74-22 S AT28-1 H
IAT23-25 R AT74-25 H AT28-2 S
AT33-1 R AT74-27 H AT28-3 S
IAT33-2 R AT12-8 R AT28-5 H
IAT33-7 R AT12-16 H AT28-6 R
IAT33-10 R AT14-6 H AT28-8 S
IAT33-14 R AT14-10 S AT28-10 H
AT33-16 R AT17-1 R AT28-12 H
IAT33-20 R AT17-3 H AT28-13 R
IAT33-25 R AT17-8 R AT28-14 R
IAT33-27 R AT18-1 S AT28-16 H
AT33-30 H AT18-2 S AT28-17 R
IAT34-4 H AT18-7 H AT29-2 R
IAT34-5 H AT24-2 R AT29-3 R
IAT34-6 H AT24-3 R AT29-4 R
IAT34-15 R AT24-6 R IAT29-5 R
IAT34-19 S AT24-22 R AT29-7 R

* R: Resistance, H: Hetero, S: Susceptible
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CE- 2016.10.12

4= C. capsici(1x107)

BN 16.10.12 16.10.25

(1A}, 5 99 & (2A}, AF 139 5)

HAT 1 2 3 4 5 |®H# 1 2 3 4 o
T1 1 3 1.4 2 3 2.6
T5 1 3.8 1 4.8
1500 1 3 1 2.8 1 2 3.4
1501 1 0.8 0.8
1502 1 1 1.0 1 1 1 2.5
1503 1 0.4 3 1 1 1.8
1504 3 2 3.4 5 15.0
1505 2 1 0.8 1 2 1 1 |34
1506 3 2 2.4 2 1 2 14.0
1507 1 2.2 1 1 3 133
1508 1 2 1 1 2.4 1 2 2 |34
1509 2 1 0.8 1 2 1 1.6
1510 2 3 3.6 3 2 144
1511 1 2 1.6 1 1 2 1 3.2
1512 2 3 2.2 1 3 1 3.0
1513 3 0.6 1 1 2 1.8
1514 1 1 3 2.4 5 3.0
1515 2 2 1.2 2 3 2.6
1516 1 2 1.4 1 1 1 3.2
Azxd 2016.10.12

4= C. accutatum(1x107)

BN 16.10.12 16.10.25

1A}, AE 99 3) (2A}, AF 139 5)
H T 1 2 3 4 5 |"H4# 1 2 3 4 5 |4
T1 1 3 1 2.2 1 1 2 1 128
T5 3 1 1.8 1 4 | 4.8
1500 3 1 1.3 3 2 3.4
1501 2 1 1 2.0 1 2 1 2.0
1502 1 4 2.8 2 2 2.5
1503 2 2 1 2.4 1 1 1 1 2.5
1504 1 3 1 3.0 1 4 3.8
1505 2 1 1 1.4 2 2 1 2.8
1506 2 3 3.6 1 3 4.0
1507 2 1 1 1.4 3 1 1 2.6
1508 2 3 3.6 4 4.2
1509 1 2 2 2.2 1 3 1 3.0
1510 1 3 1 3.0 1 2 3.6
1511 1 4 2.8 5 4.0
1512 1 2 2 3.2 1 2 4.2
1513 2 1 2 3.0 1 2 2 | 4.2
1514 1 2 2 3.2 2 3 14.6
1515 3 2 1.8 1 1 1 2 2.8
1516 3 2 2.4 1 4 14.8
(HAAS). ImmWie], 228437 3mmye], 3334 327] Smmfe], 47dAAQ wy o de 5o
CEWA AR RO Ex RAD B RAIS 28 A




5. M= (ASTA Value) ¥4
AZ=3 FA4o o] A, g, An F 7|24 ded 4 o) Fag 54 F o
Uz Axeld, iEAQ EFE T 3y Byadigi type©]t}h. Byadigi types A iF= A vl
WA ASTAZEC] 150~200AFe] o] M AFFT O 2 FEF T,
A (ASTA)FS 43517 98 Al HS 01ge] AlREE 100% oFAIE 100mlel] 7kt &,

AN ZFE]E shakingstel A5 s F53 s 233 =7 460nmel A FA4sk= WS AHES)
AT}
% 29. ASTA Value 4 344
AL ZHASTA Value)S #A3te] 12bd X ‘Tejaswini’ ¢t ‘Indam-5& tX#FF OS2 dlof 2
HEAES Fgsidon, Ao 2vtR A e FdE s ARSedT SRR AAE S VB
AEl dsto] ASTAGS 48t -4 3 7IAE st
F 9. 19 E FRFARY ME(ASTA Value) 54 2 3}
BN e 12+ 24 27 4
1434 FiHYBRIDINDAMKRANTTI 91.9876 118.7032
1435 FiHYBRIDINDAMARUNA 106.7804 149.3056
1436 FiHYBRIDINDAM-42 54.0544 125.8536
1437 FHYBRIDINDAM-51 125.5912 118.5392
1438 F:HYBRIDINDAM-54 66.4364 97.6620
1439 F:HYBRIDINDAM-67 40.6884 78.2444
1440 F;HYBRIDINDAM-5 51.7420 115.0132
1441 FHYBRIDTRISHUL 108.3384 191.7488
1442 FIHYBRIDAMBA 91.8892 150.4208
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1443 FiHYBRIDBALARAM 82.1968 125.7552
1444 F{HYBRIDREDDEVIL 78.4248 93.3160
1445 FHYBRIDUGP7017 95.5464 111.2740
1446 FiHYBRIDUGHP-6807 58.2364 94.3656
1447 FHYBRIDCHILLIUGI-407 86.2148 113.4060
1448 FHYBRIDCHILLI-1007 100.8600 137.7600
1449 FHYBRID6507 81.5736 107.1740
GAbL1 Tejaswini 61.4360 75.2516
® 10. 1A= 71 RAAS ME(ASTA Value)A
BN FTH AlE 3 128 4 22 &4
567 ILYSHA 1375-1 78.3920 125.7716
568 CHANDRIKA 376-2 117.9816 173.4792
569 cili indzm-67 67-5 495116 80.3764
570 cili indam aruna 1336-7 75.4892 116.4892

2Ad A 54N AT e AEANGEE AR nejste] RAEE M 1404 E A
23k
% 1L 229 % 7B FAS ME(ASTA Value) &4 23
1;_]:71- /‘\_]_-71- 1&-71- /‘\_}71-
IP ASY AR AR AR AEY AR ek ARk
(2014) | (2013) (2014) | (2013)
801-1 | ILYSHA 0.517 | 84.8 | 1258 | 815-2 0.854 | 140.1 | 116.5
- Q1 & /Californi iliind
801-3 | ( /California) | 0.645 | 105.8 815-7 c;un amaruna 0776 | 127.3
cop.q | LYSHA 0795 | 1305 | 1258 | (21.=/INDAM)
803-2 0.572 | 93.8 | 125.8 | 816-2 0.596 | 97.7
803-11 ILYSHA 0.711 | 116.6
(ol% /California) |- : 816-7 0.961 | 157.6
803-14 0.571 | 93.6 816-12 0874 | 1433
804-10 CHANDRIKA 0.534 | 876 | 173.5
(ol% /California) | : : 816-17 0.641 | 105.1
Magma-(&-%)
805-1 | CHANDRIKA 0.72 | 118.1 | 173.5 | 816-21 0.719 | 117.9
805-3 | ()1%=/California) | 0.653 | 107.1 816-22 0.703 | 115.3
806-4 CHANDRIKA 0.527 | 86.4 173.5 816-25 0.56 91.8
806-5 | (Y& /California) | 0.752 | 123.3 816-27 0.662 | 108.6




806-14 0.673 | 110.4 817-3 0.893 | 146.5
806-15 0.641 | 105.1 817-7 0.502 | 82.3
807-2 | CHANDRIKA 0.653 | 107.1 | 173.5 | 817-9 0.444 | 72.8
807-7 | (Y&/California) | 0.83 | 136.1 817-16 | Magma-(’s-2) 0.894 | 146.6
808-3 0.863 | 1415 | 80.4 | 817-18 0.884 | 145
gog-5 | ciliindzm-67 0578 | 948 817-22 0.907 | 148.7
(01 % /INDAM)
808-7 0.969 | 158.9 817-37 0.896 | 146.9
809-3 0.529 | 86.8 | 80.4 | 818-3 0.715 | 117.3
ciliindzm-67 ) o
809-5 0.759 | 124.5 818-8 | Tejaswini F3 0.625 | 102.5
(91 = /INDAM)
809-10 0.713 | 116.9 818-10 0.579 95
810-1 0.574 | 94.1 80.4 | 819-5 0.549 90
810-7 | ciliindzm-67 0.75 123 819-10 o 0.591 | 96.9
Tejaswini F3
810-9 | (91 =/INDAM) 0.859 | 140.9 819-12 0.551 | 90.4
810-10 0.759 | 124.5 819-14 0.621 | 101.8
811-5 N 0.716 | 117.4 | 80.4 | 820-1 0.501 | 82.2
81110 ciliindzm-67 T 80
(?_]E/INDAM) . 820—6 Tejaswini F3 0.517 848
811-13 0.737 | 120.9 890-11 0517 | 848
812-3 N 0.737 | 120.9 | 116.5 |00 " P
819-5 ciliindamaruna 0.772 126.6
(91 %= /INDAM) : : 821-2 o 0.67 | 109.9
Tejaswini F3
812-6 0.838 | 137.4 821-10 0.491 | 80.5
813-2 0.553 | 90.7 | 1165 | 822-2 0.451 74
813-6 | ciliindamaruna 0.676 | 110.9 822-7 . o 0.533 | 87.4
Tejaswini F3
813-7 | (91 =/INDAM) 0.748 | 122.7 822-12 0.514 | 84.3
813-10 0.716 | 117.4 822-13 0.521 | 85.4
814-4 0.693 | 113.7 | 116.5 | 823-5 0.454 | 745 | 118.7
ciliindamaruna F1HYBRID
814-7 0.725 | 118.9 823-7 0.912 | 149.6
(91 %= /INDAM) INDAM KRANTI
814-14 0.76 | 124.6 823-9 0.601 | 98.6
823-16 0.687 | 112.7 829-14 0.951 | 156
823-23 | L LvBRID 0.774 | 126.9 829-24 FLLYBRID 0.801 | 131.4
823-25 INDAM KRANTI 0.9 | 147.6 829-26 TRISHUL 1.011 | 165.8
823-37 0.889 | 145.8 829-27 U 0.954 | 156.5
823-40 0.602 | 98.7 829-32 0.781 | 128.1
824-2 0.922 | 151.2 | 149.3 | g30-2 0.953 | 156.3 | 150.4
824-5 1.006 | 165 830-10 0.706 | 115.8
824-7 0.775 | 127.1 830-15 0.624 | 102.3
F1HYBRID F1HYBRID
824-8 INDAM ARUNA 0.872 | 143 830-17 0.687 | 112.7
824-12 0.849 | 139.2 g30-23 | “MPA 0.638 | 104.6
824-23 0.908 | 148.9 830-26 0.915 | 150.1
824-30 0.661 | 108.4 830-36 0.868 | 142.4
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« AL | ARk « ARG | AR
1P AsY | &FFA| | P AsY | EZRA| |
(2014) | (2013) (2014) | (2013)
825-6 1.038 | 170.2 | 125.9 | 831-2 0.945 | 155 | 111.3
825-7 0.413 | 67.7 831-7 0.982 | 161
F1HYBRID
825-10 0.612 | 100.4 831-20 0.756 | 124
UGP7017
825-16 | F1HYBRID 0.671 110 831-26 0.886 | 145.3
825-18 | INDAM-42 1.236 | 202.7 831-34 0.741 | 121.5
825-23 0.885 | 145.1 832-5 0.601 | 98.6 | 94.4
825-35 0.79 | 129.6 832-8 0.614 | 100.7
F1HYBRID
825-38 0.752 | 123.3 832-14 | | o 0.839 | 137.6
826-3 0.842 | 138.1 | 1185 | oo g 0655 | 1074
826-14 0.664 | 108.9
F1HYBRID 832-35 0.619 | 101.5
826-16 | \NDAM-51 0.573 | 94 833-2 0557 | 91.3 | 113.4
826-23 0.785 | 128.7 N
833-5 | L VBRID 0.499 | 81.8
826-32 0.658 | 107.9 833-7 CHILLI UGI-407 0.904 | 148.3
827-1 0.583 | 95.6 78.2 833-13 0.778 | 127.6
8276 oest T 11l 833-24 0.626 | 102.7
F1HYBRID _
PO PR 5795 1 1154 834-2 0.989 | 162.2 | 137.8
827-30 0.619 | 101.5 834-18 1.018 | 167
F1HYBRID
827-33 0.606 | 99.4 834-20 0.8 | 131.2
CHILLI-1007
828-3 0.611 | 100.2 | 115 834-22 08 | 1312
828-13 0.513 | 84.1 834-29 0.91 | 149.2
828-15 | F1IHYBRID 0.717 | 117.6
835-3 0.637 | 104.5 | 107.2
828-18 | INDAM-5 0.596 | 97.7
835-8 0.701 | 115
828-29 0.596 | 97.7
835-19 0.677 | 111
828-40 0.789 | 129.4 F1HYBRID 6507
835-28 0.503 | 82.5
829-1 1.057 | 173.3 | 191.7
835-37 0.719 | 117.9
829-5 | F1HYBRID 0.648 | 106.3 835-39 0.8 | 131.2
829-6 TRISHUL 0.819 134.3 854 Tejaswini
(1) Hybrid chilli 0.526 | 86.3
829-11 0.747 | 122.5 )| oeds

A8 AgE A =+ *“EﬂO] =UE 467 ol
Ne A=ghs EdE 26571 SAAE A
}LLE-OJ A RS 782~191.74 0] o] & UErHlom, 2
23793 3;‘<}»ﬂ o= er»ﬂEoﬂ kg A gl

3 o= 23 Eo| LA a8
sl M EZ(ASTA Value)s ¥4
371 98 2AREZ AFEE YT
AAEe] BAZEEe 67.7~202.7 Abo
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ol =2 o) = LCV(Leaf Curl Virus)?t CMV(Cucumber Mosaic Virus)7} ®o]
. LCVE A Aol of&d 712 By XA gtor CMV A3 AP A
= HA32 d= 3ot zAlol = CMV A 84 73”%% SA4317] 98}
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HAES A8l o+ dgAE Axste] S AAstgon, i dE Y2 Potassium phosphate
monobasic solution % Potassium phosphate dibasic solutionS &3%3le] 0.1M Potassium
Phosphate Buffer (PPB)S A %31l 0.01IME 3]Aslo] @ RZ9o] A% 255 Mesh bagol A
zake] 0.1M PPB 100mlel EFAA Aoz Agagieh 1elm At HEEeS

al
A A S AP HF ol F

£0l7] 918} Silicon carbide® Aele] 1% A7keksich, WEWEe Aol
S B4 4L ARG, gEAPL A5l BFH 07 F 20% AT PF
R ET
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& 12. CMV J 43 del"@Eahd =)

® DAI 7 (15.07.22)

Vva(1/21)

V7(7/21)
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849 Pic 83.3
851 AP-1250 76.1
852 Nak 94.3
853 Hopi 89.4
854 Tejaswini Hybrid chilli seeds 86.3
855 Devnur Deluxe F1 Hybrid 90.0
856 BSS-273 F1 Hybrid Chilli 100.2
857 Magma F1 Hybrid Hot pepper 133.7
859 Omega 68.7
860 Sitara Hybrid Hot pepper 104.8
861 US-341 F1 Hybrid 107.7
862 US-720 F1 Hybrid 77.9
863 Green pen Hybrid pepper F1 49.7
865 Super Green Hybrid pepper F1 98.2
866 Kranti F1 Hy 92.0
867 Garima F1 114.1
868 HPH-1900 Hot Pepper 96.1
869 BSS-355 F1 Hybrid chilly 106.9
870 69.2
871 100.0
I 15 22bd % F1 =% #HAbelal #4143
zxq A9 ]2 CAP capcisin d-cap
1 A 12.1 8.389 3.72
2 B 11.3 8.039 3.292
P42 3 C 13.0 8.568 4.472
oo 12.2 8.3 3.8
4 A 14.3 9.895 4.438
5 B 15.6 11.09 4.498
P85 6 C 15.4 11.22 4.222
o 15.1 10.7 4.4
7 A 99.6 63.97 35.67
8 B 97.1 62.84 34.21
P48 9 C 106.6 68.89 37.67
o 101.1 65.2 35.9
10 A 119.7 76.15 43.52
P854 11 B 126.5 79.39 47.07
(Tejaswini) 12 C 115.8 73.41 42.38
oo 120.6 76.3 44.3
13 A 40.1 29.59 10.49
IP860 14 B 55.1 41.27 13.85
(US-341) 15 C 48.0 35.76 12.27
o 47.7 35.5 12.2
IP867 16 A 68.5 46.71 21.8
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17 B 63.9 43.79 20.13

(Garima) 18 C 66.4 45.92 20.46

o 66.3 45.5 20.8

IP841 IP845 IP851

Ao = FWATA 102, AAF QA F4 5223 & 6220 e SAHEA, AEE
A, WAl Al B S At o] F -4 122%S AwEdu. SAHA Al IP129%F-H
[P1445 dxFFTo=2 AMgste] 5444 E AAsAY. 33dxE s Adxste IP145,
IP146, 1P147, IP149, IP157 5°] %35 Adstdar A 2 o] st An7p 2
%8S Mgty FauF 23S IP150, IP151, IP152, IP155 %9 %93 Awalqitt. 7]24
o8 Ao eyt FstHA A, ZAHEol F2 S ATt on, Ak Al Awgk
(ASTA Value)¥ Zixtelal EAZA RS Fxste] F 127019 23S At A=ghs &4
3 Ay gxEF T AEgo] M e 2§ IPI37CE 18328 uAMEE Jehfdoen
IP130, TP140 =3+ AMIT=gho] H2 FFolAvh. EzwTo A+ M=ghe] AAFI Haghe
A E oy 23 gt Axgio]l 1000142 Aoz yelyth AEiAy 5o
WAbelal A& AAet o, gxEES B4 A3 Halolal ko]l M 2 2{E
IP 104.0010t}. IP131, IP1445 A& U A 23] Aol fArtolal df3o] 1 Ao




2 BAHY Auae Aaeldl Fue BAD

H

[P1552 ZAElom IP155E A9 tjiie =

T U

= A A

¥ 16. 3xtd %= F; 2% ASTA Value #2443}

BN capsaicin ASTA Value H] 1
1P129 104.0 126.8 =
IP130 17.6 160.0 =
IP131 97.0 130.0 =
IP132 33.2 112.5 o=
IP134 3.4 119.5 =
IP135 34.8 126.7 =
IP136 3.6 108.8 =
1P137 9.6 183.2 =
IP138 46.7 114.5 S
1P140 35.7 152.4 =
IP141 8.5 145.3 o=
1P142 9.6 107.6 =
IP144 97.3 130.4 =
IP145 26.3 125.1
IP146 25.5 107.7
1P147 2.0 105.6
1P148 13.5 129.5
IP149 38.0 104.4
IP150 36.5 117.7
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IP151 38.6 119.4
IP152 39.9 134.7
IP153 45.6 95.6
IP155 73.1 125.3
IP156 46.9 107.6
IP157 34.8 112.3

A E Hrt4yE bigo g 2%%3)
A% TSA-1+= tx=EF3 3 vlalst %}
w5l Hlsﬂ %7]% oftF =¥ 5AE shAth a28al STE-01 t2F5 % vuste] F34

- =
o) 7b L Qe AAGoln AL HAe] WS F& 5HL sk

AApd o= 14708 =

2 SR T 4N 2Fe Awstgov, A, Hte
s A Awhe A4, WA, AERASTA Vale), FAkold #% 59 242 sl

’
Ads AAE I

¥ 17 4203 s Adrxst EAdHA A4y
B N 2] 343 37 3] FA "3
(cm) (cm) (mm)

14001 = 144 2.0 2.1

14002 = 158 15 1.8

14003 = 16.5 1.8 2.5

14008 = 11.0 1.0 15 Hlol g~ 7}
14009 = 10.0 0.9 15 Hpolg =~ 7
14010 = 85 0.9 1.2 Hlol g~ 7}
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3E 18 4xd = Fy 23 ASTA Value 443

B N C?ng}lgc)m ASTA Value u] 1
4008 2072.167 147.6 Ak
4009 2010.581 168.9 Ak
4010 3867.417 101.5 Ak
4011 2712.567 163.5
4012 2033.838 162.5 A
4013 553.679 130.7
4014 113.636 218.9

14719 23S 543 Ast] A3 423 <, 14008, 14010, i4012 3%3S Adst
L

T S A AL Q)

AAE Ao gom 4xpdE EA
Atstel FERTEAS Pt

a9 37 4230d% A oA 23 AR

¥ 19 49 e =95F 54
A 3 S =
z59 £}l £7] i 73 A Wz
(cm) (cm) (mm)
Cot e e 13.2 2.2 1.6 =9
Omega EzN=x = 15.0 1.6 2.2 i
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2016 12¢¥€ 291% 9] ‘Renebenur A <3}
FHE A

21 |FEAE PR Bl AFEF 24 F
& F A% 2 FEA0 wgst

19 47. 43d %= Renebenur

% AFEAE 13

T

A £ A7
2. A9 H$H NE R AAE 29
PhdEe = Aw e o5 v 3
TYEAAANA At A9 F

QAH7] ghstel A AmAT 2 B LY
FANE AFol Folste] AH e AP +HAR
I 22 ANTE A
= HA ~ AR AFx
NinzzAed Ad =7t | A9 (m?) AR 71 an E-X%
| UE BER K7 5)
EAFORIL 2 ER T e ey = | oe | wre | 330 20149 19+ ol
_]_LZ_F— %%_ 7HI?E.!' Jus o o O [e) je o= 20161_3 12% o O
7
3E 23 1A E Se] AAE AN 3 FF SAERA
] Fruit length Fruitdiameter )
Trial code Segment Fruit color Pungency
(cm) (cm)
DP13-10 Dual 12.5 1.2 Light green High
- 9‘] -




DP13-11 Dual 9 0.9 Dark green Strong
DP13-12 Dual 13.1 1.2 Dark green Strong
DP13-13 Dual 15.5 1.7 Dark green Strong
DP13-14 Dual 12.1 0.9 Dark green High
DP13-16 Dual 9.4 1.4 Dark green High
GF13-21 Fresh 14 1.4 Light green

GF13-22 Fresh 17 2 Light green

GF13-23 Fresh 15 1.1 Light green

GF13-24 Fresh 11 0.8 Light green High
GF13-25 Fresh 10 10 Light green Law

DP13-10

DP13-11
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9 A AR FAZRB line) 20%, 3]EZ(C line) 30%, T AL At A= &
A3 BYorw SFFLAR AdstA ‘E%%WP AdtE FAF FERES SAEYT AAEA
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£ 7 99 $EEE] F83A vhARH
PBI No. PR | OPP | GMSK | Anthl2 | Anth9 | 9% | CMV | Pvr4 | pvr6 | pvrl | Bs3 | Bs2 L Tswl | punl
In-01 23 33 12 S S R S S S R S S | LOLO S P
In-02 22 33 12 S S H H S S R S S LOLO | H H
In-03 23 33 12 S S H S S S R S S LOLO | S P
In-04 22 33 12 S S H S S S R S S LOLO | H P
In-05 23 33 12 S S H S S H R S S LOLO | S P
In-06 22 33 12 S S S H S H R S S LOLO | H H
In-07 12 33 22 S S S S S S R S S LOLO | S P
In-08 22 33 11 S S H S S S H S S LOLO | H P
In-09 12 33 12 S S S H S S R S S LOLO | R H
In-10 12 33 12 S S S H S S H S S LOLO | R H
In-11 22 13 12 H S H R S S R S S LOLO | H H
In-12 22 33 12 S S S H S S R S S LOLO | R H
L2L2
In-13 12 13 12 S S S R S S H S S o r|H P
L1210
In-14 12 13 12 S S S H S S R S S LOLO | H P
In-15 22 33 12 S S S H S H R S S LOLO | H H
In-16 12 33 12 S S S H S S R S S LOLO | R H
In-17 22 33 12 S S S H S H R S S LOLO | H H
In-20 23 33 22 S H S S S S H S H L3LO | S P
In-21 12 13 22 S R S R S S H S R L2L0 | R P
In-22 12 23 22 S H S S S S H S R L212 | H P
In-23 12 33 12 S R H S S S R S R LOLO | S p
In-24 12 33 12 S R S S S S R S R LOLO | H P
In-25 23 33 12 S R H S S H R S R LOLO | H P
In-26 23 33 22 S R H S S H R S R LOLO | S P
In-27 22 23 11 S H S S S S H S H LOLO | H P
In-28 12 23 11 S H S S S S H S - L3LO | H p
In-29 13 33 12 S R S H S S R S - LOLO | S P
In-30 33 33 22 S H H H S S S S - L3LO | S P
In-31 33 33 12 S H S H S S S S H LOLO | H P
In-32 12 12 12 S S S S S S H S H LOLO | R P
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F 8 AVEFHel ARG 2A B FA AesdE fAd

IBN PB No. oE Al o W& al
1 KC00319 |40 AE BAEAEY A7HF A H A
2 KC00320 | 40 A& BAEHES  dA7HFAA) HAE
3 KC00380 |40 AE AEAEY  dA7FFAA H A
4 KC00604 | 40 AE AEHEY  A7FFAA H A
5 KC00605 | 40 AE BENE=] ATFFAA A
6 KC00606 | 40 Al's BEHESY  A7FAA BAlE
7 KCO01346 | 40 A& BAEAHESY  JA7HFAA) A A
8 KC01423 | 40 A AEAE=Y  dA7FFAA A
9 KC01652 | 40 AE BAEAEY  SA7FFAA A
10 09-126 | 40 F PMR2 X 2113 H A S
11 09-127 |40 F, PMR2 X 2115 HAE
12 09-130 |40 Fi PMR2 X 143 A3
13 09-131 |40 Fi PMR2 X 152 A E
14 19 100 Fi PMA1 7 HAE
15 12-1218 | 600 BC/F; | (PMR2 X (PMR2 X C1)® A
16 12-1219 | 175 BCiF, (PMR2 X #Cl) X ¥CDH® WA
17 12-1217 | 300 Fy (PMR2 X #C1H® H A
18 12-1230 | 400 Fy PMA1 7 Al
19 09-720 | 400 s PMR2 X 143 Al E
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E O AETA AW AAE AugE L A% AREA
B R
SampleName ==~ Deap. Total SHU | Microplate | ASTA >#gk
Inl5 211.9 1586 5705 55574 0347 105
In34 2333 1063 339.7 50,948 0.556 168
1-26 0.0 0.0 0.0 - 0.734 223
25 403 4138 82.1 12,312 0.253 77
3-1 230.9 1294 410.2 61537 0.509 154
3-8 341.1 2396 630.7 94.605 0.407 123
3-9 362.9 2433 606.2 90.928 0.368 112
7-6 64.6 5.8 90.4 13557 0.459 139
13-7 274.2 8.7 360.0 53.998 0.494 150
15-4 1345 633 1983 29751 0.453 137
15-12 99.9 370 136.9 20,542 0.386 117
15-18 107.8 475 1563 93293 0.443 136
17-3 1174 4738 165.2 24785 0.281 85
17-11 1836 111.2 204.8 44.221 0.361 109
18-2 2495 106.8 356.3 53439 05%5 159
18-8 1889 626 %515 37730 0.403 122
18-12 406 251 65.6 9,842 0.309 94
18-15 150.9 542 205.2 30,777 0.504 153
18-21 228.7 932 321.9 48281 0519 157
19-8 389.7 983.9 6736 | 101,033 0.484 147
19-22 0.0 0.0 0.0 - 0.673 204
19-25 302.1 142.2 444.4 66,653 0.443 134
10~ 2243 148.1 3725 55,863 0.466 141
HPH-12 252.6 106.9 3595 53919 0515 156
BSS355 75.0 52.2 127.1 19,070 0.594 180
INdamb5 1888 122.8 3116 146,736 0.438 133
Ujala-1 146.8 1224 269.2 40,380 0.314 %
Ujala—2 226.7 1794 406.1 60,909 0.350 106
Control(2013) 37.0 52.9 89.9 13,491
Control(2014) 402 517 918 13.776
Control (2012) 50.6 465 97.2 14,573
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10. 22pd =

WAebg melw 23 44

=% A o W&

PBIZ268 X 770 F Keriting A 1 X 118]%4Cl1
PBIZ268 X 771 F Keriting A 1 X 112]%C2
PBI268 X 772 Fy Keriting A 1 X 112]%4C3
PBIZ270 X 770 Iy Keriting A 3 X 112]%4Cl1
PBIZ270 X 771 F Keriting A 3 X 112]%C2
PBIZ270 X 772 F Keriting A 3 X 112]%C3
PBIZ271 X 770 i Keriting A 4 X 128]%Cl1
PBIZ271 X 771 iy Keriting A 4 X 11219 C2
PBI271 X 772 Fy Keriting A 4 X 112]%C3
PBI275 X 770 F Ao thatFE A1 X 289HCl
PBIZ275 X 771 F Ao dHHF A1 X 122/%C2
PBI275 X 772 Fi Ao ti#E A1 X 118J94C3
PBIZ276 X 770 Fy adl ti#E A 2 X 118]94Cl
PBIZ276 X 771 Fy Ao fE A 2 X 12294 C2

PBIZ276 X 772

F

do

A 2 X 112]%C3




® 1L 23d = 189 As 48 Y FEFF H ST 84
No. Adl | BAFE | AdFT No. Al | AT | Al
P1 |12 bss355 F 12
P2 F |12 OMEGA F 12
P3 F, |12 Crystal909 F 12 Fy, A&
P4 Fr |12 Golden Hot F, 12
P5 F |12 AKSHARA F 12
P6 Fi |12 AgnirekHa Fi 12
P7 Fi |12 FlasH Fy 12 F, A&
P8 |12 Krida F 12 Fy A&
P9 Fr |12 Fy AZ TM999 IO 12 Fo A&
P10 Fi |12 New Red Sabel F 12 Fo A&
P11 Fi |12 Fy A= Taro F, 12 Fy A=
P12 Fro |12 F, A& Lado F, 12 F, A&
P13 F |12 GF-11 Fy 135 16
P14 Fr |12 In15 Fy 144 16
P20 F |12 F, A& In16 Fy 138 0
P21 Fi 12 In17 Fs 144 4
P22 Fr |12 In34 Fy 144 18
P23 F 12 Fy, A& 5390 Fy 144 18
P24 Fo |12 Fy, A& 5391 Fy 144 21
P25 F 12 5392 Fy 144 20
P26 Fo|12 5406 3 144 23
P27 |12 5407 Iy 144 13
P28 F |12 BSS267(JHankar) | Fo 144 4
P29 Fo |12 BSS378(Garima) | Fs 144 1
P30 Fo| 12 Fy, A& BSS414(Jalwa) | Fy 144 Bulk
P31 F |12 F, A% BSS443(GanesH) | Fo 73 Bulk
P32 Fr |12 BSS453(DisHa) Fy 144 Bulk
P15 F |12 BSS810 Fy 144 Bulk
P16 F |12 BSS861 Fy 144 Bulk
P17 Fr |12 BSS897 Fy 34 Bulk
P33 F |12 Fy A3 BSS918 Iy 47 Bulk
P34 Fo 12 BSS932 Fy 144 2
P35 F |12 BSS995 F 33 Bulk
P36 F |12 BSS1000 F, 49 Bulk
10-5 F |12 BSS1029 F, 144 Bulk
US341 Fi 12 BSS1037 Fy 94 5
US612 Fi |12 BSS1057 F 144 7
US730 Fr |12 BSS1112 F, 144
VNRI109 Fr |12 Indamb Fs 30 3
VNR303 F 12 BSS273 Fs 30 1
HPH-12 Fi |9 SITARA Fs 30 3
Tejaswini | Fi |12
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a9 8 neyg Ale 3% FENE efe] AT E£F
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AT ALl Aw A

PBI No.| Cap. Dcap Total SHU |PBI No.| Cap. Dcap. Total SHU
585-3 0.0 0.0 0.0 0| 714-85 3.4 0.0 3.4 512
585-20 12.1 0.0 12.1 1,811 | 716-% 151.6 109.2 260.8 | 39,121
585-25 23.2 20.0 43.2 6,479 | 717-3% 167.3 110.9 2718.3 | 41,738
o586 327.7 268.8 596.5 | 89,482 | 718-% 85.8 73.7 159.5 | 23,928
587-19 109.1 43.8 1529 | 22936 | 719-% 80.4 62.8 143.2 | 21,479
587-8 97.2 67.2 164.4 | 24,662 | 720-% 52.6 42.1 94.7 | 14,210
587-20 0.0 0.0 0.0 0| 721-% 28.7 289 o517 8,648
672 0.0 0.0 0.0 0| 722-% 187.9 125.0 3129 | 46,935
674 35.0 444 79.3 | 11,898 | 723-% 10.2 9.1 19.3 2,901
675 0.0 0.0 0.0 0| 723-% 54.0 36.0 90.1 | 13,508
678 0.0 0.0 0.0 0| 724-% 185.0 120.8 305.8 | 45,868
681 8.6 10.5 19.1 2,872 | 725-% 1749 1374 312.3 | 46,848
682 6.5 6.3 12.8 1,926 | 726-% 1577 98.4 256.1 | 38,412
688 58.6 50.4 109.1 | 16,363 | 727-1 279 25.5 53.5 8,018
689 10.4 9.4 19.8 2971 | 727-2 2.9 6.0 8.9 1,340
694 66.5 65.1 1316 | 19,734 | 727-3 153 16.1 31.5 4,718
708 21.8 12,6 34.5 5171 | 727-4 0.0 0.0 0.0 0
773 135 114 24.9 3,734 | T27-5 0.0 0.0 0.0 0
e 0.0 0.0 0.0 0| 728-1 0.0 0.0 0.0 0
775 154 116 217.0 4045 | 728-2 0.0 0.0 0.0 0
776 5.3 6.6 119 1,781 | 728-3 4.7 0.0 4.7 707
7l 110.2 60.9 171.2 | 25675 | 728-4 0.0 0.0 0.0 0
778 63.6 34.3 979 | 14,685 | 728-5 6.4 0.0 6.4 962
714-4 151.1 86.0 2371 | 35561 | 728-6 32.6 24.5 57.1 8,567
714-19 257.1 124.4 381.6 | 57,234 | 7287 12.7 0.0 12.7 1,902
714-38 | 300.0 126.6 426.6 | 63,997
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313 2xbd =l A sk g SVbE B A FJo

AAHS | Ae 2 23| A 45 AT | AT
636 IBN1-26 Als KC00319 12 0
637 IBN2-5 A& KC00320 12 0
638 IBN3-1 A& KC00380 12 0
639 IBN3-8 A& KC00380 12 1
640 IBN3-9 A& KC00380 12 2
641 IBN7-6 Als KC01346 12 0
642 IBN15-4 BCF3 (PMR2 X (PMR2 X 3C1)®-4 |24 0
643 IBN15-12 BCF3 (PMR2 X (PMR2 X 3C1)®-12 |24 3
644 IBN15-18 BCF3 (PMR2 X (PMR2 X 3C1)®-18 |24 3
645 IBN17-3 F3 (PMR2 X #5C1)®-3 24 1
646 IBN17-11 Fs (PMR2 X #Cl1)®-11 24 4
647 IBN18-2 F; PMA17-2 24 3
648 IBN18-8 Fs PMA7+-8 24 1
649 IBN18-12 Fs PMAl 7+-12 24 11
650 IBN18-15 Fs PM21 715 24 3
651 IBN18-21 Fs PMAl7+-21 24 4
652 IBN19-8 Fs (PMR2 X 143)-8 24 0
653 IBN19-22 Fs (PMR2 X 143)-22 24 5
654 IBN19-25 Fs (PMR2 X 143)-25 24 2
655 BSS355 Fy 144 16
656 HPH-12 Fy 144 25
657 Indamb Fy 144 20
658 Ujala s 144 10
741 19-1 F, PM21 7% 36 1
742 19-2 Fs PM21 7 36 2
743 19-3 Fs PM1 7 36 1
744 19-4 Fs PM21 7 36 2
745 19-5 Fy PM21 7 36 3
746 19-6 Fy PMA1 7 36 0
47 1218-1 BCiF; PMR2/5Cl1 24 2
748 1218-2 BCiF; PMR2/5C1 24 3
749 1218-3 BCiF; PMR2/5C1 24 1
750 1218-4 BCiF; PMR2/5C1 24 1
751 1218-5 BCiF; PMR2/°5C1 24 5
752 1218-6 BCF3 PMR2/5C1 24 3
753 1218-7 BCiF3 PMR2/5Cl1 24 0
754 1217-1 Fs PMR2/5C1 24 4
755 1217-2 Fs PMR2/5C1 24 1
756 1217-3 F3 PMR2/5Cl1 24 0
57 1217-4 F3 PMR2/5Cl1 24 2
758 1217-5 Fs PMR2/5C1 24 2
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F 14 2xd o] AdE A7EF AR ARAIE] e

PBI No. SHU PBI No. SHU PBI No. SHU PBI No. SHU
639-4 20301 653-16 |0 656-81 | 19200 741-1 9834
640-3 | 62766 653-23 [0 696-83 | 27546 742-1 34616
640-9 | 64969 654-14 | 26804 656-84 | 72871 742-2 | 9083
643-2 |0 654-15 58751 696-85 | 47665 743-1 6073
643-14 | 3407 655-1 5558 656-90 | 91793 744-1 11375
643-21 | 20993 655-9 |0 696-96 | 40702 744-2 |0
644-3 | 3025 655-27 |0 657-12 13937 7451 54858
644-6 | 2619 655-36 |0 657-14 | 108227 745-2 | 5170
644-7 1547 655-42 | 22637 697-23 | 2597 745-3 | 3414
645-7 | 21192 655-44 | 4789 657-24 | 8061 747-1 12961
646-4 |0 655-45 | 1640 657-30 | 27205 747-2 14255
646-8 | 5637 655-64 | 5639 657-32 | 71410 748-1 3440
646-12 | 5910 655-66 | 0 657-43 | 33426 748-2 17510
646-17 | 5468 655-76 |0 657-49 | 25935 748-3 13505
647-4 | 37746 655-79 | 8962 657-62 | 16563 749-1 9326
647-8 | 54919 655-86 | 0 657-64 | 16359 750-1 7614
647-17 | 6714 655-91 | 6791 697-65 | 3646 7151-1 29067
648-11 | 839 655-96 | 6519 657-72 | 43440 7151-2 12843
649-1 11150 655-120 | 20912 657-84 | 51244 751-3 16300
649-2 |0 655-133 | 10135 657-98 | 57419 51-4 | 4012
649-5 13334 606-2 | 85452 657-101 | 85411 7151-5 13706
649-7 |0 6956-6 | 76232 657-113 | 39213 752-1 10991
649-8 | 25276 6956-8 104004 657-115 | 69665 752-2 | 4710
649-13 | 18180 656-13 | 76677 657-120 | 15269 752-3 | 9467
649-15 | 5937 656-17 | 32855 657-122 | 10117 754-1 26203
649-19 | 13164 656-19 | 91010 657-126 | 61308 54-2 | 31850
649-21 | 10978 656-26 | 109522 658-2 18047 '154-3 18402
649-24 | 22889 656-36 | 123829 658-8 | 21512 754-4 | 26033
650-4 | 45951 656-38 | 47997 658-20 | 4077 7155-1 20006
650-19 [ 19512 656-41 | 37632 658-43 | 11861 757-1 71295
650-23 | 13116 656-52 | 44070 608-48 | 50673 57-2 | 40373
651-1 23111 656-56 | 79623 658-75 | 4910 758-1 37992
651-7 | 26600 656-65 | 123962 658-91 | 1445 758-2 | 31135
601-16 | 47847 656-69 | 52542 658-103 | 28982 Ale] 2 | 10796
653-7 |0 656-73 | 18516 658-113 | 33102
653-11 |0 656-76 | 32879 658-118 | 3845
653-12 | 0 656-78 | 116797 608-128 | 5042
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¥ 165, =Y % =¥ A2 Keriting Fi =%

AW S e Al o &= -8 g
505 H3uME X KC351 Fi A g Keriting A X # 1C 12
506 FJIME X KC353 | F | Al Ao Keriting A X % 1C 12
516 PBI268 X 770 F Al Keriting A 1 X 128]94C |12
517 PBI268 X 771 F, Al Keriting A 1 X 128]9C |12
518 PBI268 X 772 F A Keriting A 1 X 128]4C |12
519 PBI268 X 743-36 F A Keriting A 1 X 87}%C |12
520 PBI268 X 765-22 F Al Keriting A 1 X 37}%C |12
534 PBI269 X 765-22 F kA Keriting A 2 X 37}%C |12
535 PBI269 X 771 F Al Keriting A 2 X 128]%C |12
536 PBI270 X 770 F kA Keriting A 3 X 118]94C |12
537 PBI270 X 771 F kA Keriting A 3 X 128]9C |12
538 PBI270 X 772 F Al Keriting A 3 X 128]4C |12
539 PBI270 X 743-36 F A Keriting A 3 X 87}#C |12
540 PBI270 X 765-22 F, A Keriting A 3 X &7}C |12
553 PBI271 X 770 F A Keriting A 4 X 118]9C |12
554 PBI271 X 771 F kA Keriting A 4 X 128]9C |12
555 PBI271 X 772 F Al Keriting A 4 X 128]94C |12
556 PBI271 X 743-36 F Al Keriting A 4 X 37}#C |12
557 PBI271 X 765-22 F Al Keriting A 4 X 37}F£C |12
571 PBI275 X 770 F A Ao HE A1 X 28¥C | 12
572 PBI275 X 771 F A Ao ¥ A1 X 2899C |12
573 PBI275 X 772 F A Ao 3E A1 X 1289C | 12
574 PBI275 X 743-36 F Al A gHE A1 X S7FC |12
586 PBI276 X 770 F A Ao HE A 2 X 18HC | 12
587 PBI276 X 771 F A Ao HE A 2 X 284C | 12
588 PBI276 X 772 F A Ao d¥E A 2 X 2899C | 12
589 PBI276 X 743-36 F Al A fE A 2 X S7FC |12
597 M X 770 Fi | 9 Jad | Keriting A X 122J9C |12
598 M X 771 F, A Jaw Keriting A X 7128]9C 12
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a9 10, s EA A2 Keriting Fi 2%
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E 16 R L FEF Y5AAE 28

23 W 23 W

d3M X 14F106-2-8 | 122]"”A X @37 7% | PBI268 X 14F6286-5 Keriting Al X ‘244
FIM X 14F109-1-1 | 1ze]"’A X 9947 AE | PBI268 X 14F6287-5 Keriting Al X #%47)
FJIM X 14F112-3-5 | 12gJ"A X 9944 71§ | PBI268 X 14F6289-2 Keriting Al X 37
dIM X 14F114-3-1 | 1128]9A X S3A A PBI270 X 770 Keriting A 3 X 118]HC
J3M X PBI285-3 | I1B®HA X H¥A A% PBIZ270 X 772 Keriting A 3 X 118]%C
d3M X PBI285-4 | 11E]HA X @A AlE | PBI270 X 14F631-40 | Keriting A3 X GF11(F3)
A 3IM X PBI285-5 | 12]"HA X WA Al%E | PBI270 X 14F656-73 | Keriting A3 X HPHI2(F3)
dM X PBI286-3 | 112]®A X @A AlE | PBI270 X 14F6274-3 Keriting A3 X ‘27|
M X PBI286-7 | ILE®A X WA A | PBI270 X 14F6287-5 Keriting A3 X ‘27|
d3M X PBI286-9 | LE|®A X $87 AlE | PBI270 X 14F6289-2 Keriting A3 X 7

gl YA X HPHI2(F3)

PBIZ70 X 14F656-73

Keriting A3 X HPHI12(F3)

1 "HA X s F4 34

PBIZ271 X 14F6274-3

Keriting A4 X YA

E"HA X s F4 34

PBI317 X 14F730

dlExA X EA A

M X 14F748-1

118" A X PM

PBI317 X 14F732

SHE2A X 154

M X 14F772 112 A X Keriting C | PBI317 X 14F748-1 stExA X PM
F3M X 14F776 | 112J5A X New Red Sabel | PBI317 X 14F748-3 sl xA X PM
PBI268 X 14F656-73 | Keriting Al X HPHI2(F3) | PBI317 X 14F106-2-8 Cla=y A
PBI268 X 14F748-1 Keriting Al X PM PBI317 X 14F109-1-1 stexA X $iH
PBI268 X 14F748-3 Keriting A1 X PM PBIB17 X 14F112-3-5 sheExA X A
PBI268 X 14F776 | Keriting Al X New Red Sabel | PBI317 X 14F114-3-1 shExA X A
PBI268 X 14F778 Keriting Al X Lado PBI317 X PBIZ285-3 shE A X WA
PBI268 X 14F6274-3 | Keriting Al X 9474 | PBI317 X PBI285-5 st xA X A
PBI268 X 14F6286-2 | Keriting Al X 47 | PBI317 X PBI286-9 stexA X WAl
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¥ 14 = E2Y A4 Keriting F1 =%

& 17 UG A AdE A 9 23] AR A
s R 21w

Sample F G S Total % A_STA Cap. Dcap. Total SHU

Name 4%k
9080 43.4 36.6 0.0 8.0 125 3135 142.3 455.8 68,365
9085 54.6 41.4 0.0 9.6 103 115.1 86.5 201.6 30,240
9329 1459 | 1165 0.0 26.2 81 39.7 27.0 66.7 10,007
9437 106.4 66.4 0.0 17.3 155 219.1 93.7 312.8 46,919
9541 92.4 60.7 0.0 15.3 135 175.7 113.0 288.7 43,303
511 99.7 92.9 0.0 19.3 115 55.3 26.0 81.3 12,197
522 119.3 68.2 0.0 18.7 107 63.6 38.7 102.4 15,356
531 34.7 50.1 0.0 135 153 32.7 10.9 43.7 6,550
538 71.4 735 0.0 14.5 159 202.5 104.4 306.9 46,037
544 94.0 70.7 24.8 19.0 177 105.5 50.5 156.0 23,401
546 475 22.8 0.0 7.0 78 295.3 144.8 440.1 66,014
548 68.8 47.7 0.0 11.6 157 0.0 0.0 0.0 0
555 95.3 64.9 0.0 16.0 136 0.0 0.0 0.0 0
559 260.0 0.0 17.3 217 114 0.0 0.0 0.0 0
562 109.1 72.6 0.0 18.2 94 12.7 6.2 18.9 2,835
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3. Keriting A% 54

ABEAE Aetel /1548 A% 2 48

S5 FFolA Eeleto] Awratgy, wE A A
dat m4 AESAE A FU % AAEY wE AAow G Avel AFE AL
e

]_

o

AT 3 A= ZF Aol A F 272A1 S 2 CiF5, FsAldol Al BCiFe, FeAlthe] 24
Aol 7H7hE AleERE O/‘é% T AATHE 18). B2 AFEL ti-iE CGMS CAE

o, A5 GMSAIET AR AFES 5 Qe 50%CMS Al5Eo] A4 HAHE 18). G4
5 FFNA Eyste A mAHEE AEE 9ol Crystald09, Flash, Krida, TM999, New
Red Sabel, Lado, Banjara, Teja, Raser 5 Al AFA ALs ) 48 % 59 F 32
A3t A7bF Add dE F 3fds BAste] Adstdti (24 16). A9 484 AT 9
3 s L] E NN = 7‘4"'74 Ads gt om (R 19), v¥e AdES Fy, Fs Fy BCF,,
BCiFy Aol 24 & 1177JﬂE 48305 A5t 172A18S AEstA TR 19, 1# 17).
AZPA =] ZF Aol /\1 & 62975 & A2 st BCiFs FsAltolA BCiFs, FeMlthel 327 Al 5ol
IWVhe ATEE S48 —’r“ AATHEE 20, 17 18). wull AAE AleES o CGMS CHA
FEolH, dF GMSAEH AR AR 4 e 50%CMS AlEEo] A2 HIATHE 20). A
o A& AdE f& HYEGNME A 7 FToA Eelstd A uAstE AFE
oo Ale AFAH AEE fal & F ‘%k

HAES A sk A ATk 21, 19 19).

>
ol
Rl
op)

=]
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19 19, slef Aol A A
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24, 1= AlolS &AE A A ' =F e

1. dx=dAleol 112]® % Hot ChilliAll F, =28 A4 2 A5 A%

AAMEL 2AdE duzge] RAR Agdtel ©AW Clinedt 1023 F4sATHE
22). dmUlAjol BaF FolA Alsta = 112l’¥ 3 Hot ChilliAl #52 2ACS, rfrf)= A

TR fE wAW ALY PAG/N, RRD 7 3

oo, 22 mol A% 1970 Fr 2§E0l gd 4%S AAEAHE 2. 2
- 23 3 FATE §4E R
% 4nd) 5 02 b @

(2214, 2217)3 &AY A HA 5

H

_

k1

=

1 é{
off

of ChillZ]l €W A%y Aze =A 2 2AS $4517] A4 A
133t GMS 357185 3505 A8t FuAlth 4270415 skl i1, CGMSAl-&
BAES 44% 4072 445t Fdtl 2%, F AW 172 Awstgdon, CAES 67
6075 BAste] FeAlt 25, FyAdl 1575 st ok 23). E=3k 3927

A4S sk s HAY ARY ARSS AU A AE g

CHE 24). 1% 7o A3 Ao = FWHEFA Ao syuAFoz Add 24 %

) 4
AdEe] AAE 190 23S FALGY 89 Tl owrE gAeta, xie] ddd 54
2L L AR BN Fasgon, By A4 Az BAZ $437] A84 REAES
AFsh TgNA B AFHEe 2T wAA ALl 100% AFHL BAL(TY 20),
dpolel o] WElAE Be ARAL Vet 2EEe] AR AR RUE 26) A6
RAZL o} e AVE X3 el us 2FAME 07 36074 SHUAA BE BRE B
olx vk Mx e A =

S 3

e, 3 e W2 AEdS HRATHEE 26). 3R R
Al

%)
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IBN PB No &= Al e RIES H] 11

20 8601 50 A& AVRDC &4 A 34 C.c
21 8602 50 A& AVRDC &4 A 34 C.a
22 8603 50 A& AVRDC ®-A A 34 C. a
23 13-75 100 A& SP211 W& %
24 12-668 | 50 Al'E PBCS81
25 13-68 50 Als AR
26 13-95 | 70 F, Al X 42-13-3
27 13-96 | 70 F, Al X 44-18-3
28 12-1225 50 BCoFs A65-6.15-2-7-1 PM, An
29 12-2020 50 Fs g4 313 AHR GMS A
30 12-2021 50 Fs g4 313 AR GMSH-7|
3 25, GMSHA §AAE ] gAY v 24
PBI No. | Anth12-HRM | Anth12-17210 | Anth9 | PBI No. | Anth12-HRM | Anth12-17210 | Anth9

6019-9 R R H 6028-2 H S

6020-2 R R R 6029-1 R - H
6020-3 R R R 6029-2 H - S
6021-3 R R S 6030-1 H - H
6022-1 S S H 6032-1 R - -
6022-7 R R H 6034-1 R - R
6023-6 H H R 6035-1 H - S
6023-10 | S S R 6036-1 R - S
6024-4 S S S 6036-2 H - S
6024-8 H H S 6037-1 R - R
6024-12 |H H S 6038-1 H - S
6025-1 H H S 6038-2 H - H
6025-3 R R H 6039-1 R - H
6025-4 R H S 6039-2 R - R
6025-5 R R S 6042-1 R - R
6025-6 H H S 6043-1 H - R
6025-7 H H S 6046-1 H - S
6026-3 H H R 6047-1 H - R
6026-4 R R H 6048-1 H - H
6027-1 R - H 6048-2 H - H
6028-1 H - H 6049-1 R - H
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I 260 BHAY AR =¥ AEEA A
am ax g
PBI No. : =
Cap. Dcap. | Total SHU Microplate | ASTA FA 3t | Total(%)
5258 57.0 49.8 107 16,011 0.390 118 2.9
5259 142.8 97.7 240 36,074 | 0.519 157 0.0
5260 0.0 0.0 0 0 | 0.605 183 39
5261 61.5 54.3 116 17,374 | 0.406 123 1.6
5262 37.3 25.2 62 9,365 | 0.560 170 3.6
5263 30.0 26.3 56 8432 | 0.724 219 74
5264 54 0.0 5 814 | 0.709 215 2.4
5265 35 0.0 4 528 | 0.620 188 0.7
5266 22.3 159 38 5744 | 0.606 184 1.4
5267 0.0 0.0 0 0 | 0531 161 54
5268 3.3 0.0 3 497 | 0.713 216 3.7
5269 51 0.0 5 768 | 0.560 170 6.5
5270 0.0 0.0 0 0 | 0.556 168 4.3
5271 11.6 9.9 22 3232 | 0.557 169 15
5272 45 0.0 4 663 | 0.599 182 6.7
5273 8.1 49 13 1,958 | 0.484 147 7.2
5274 0.0 0.0 0 0 | 0.509 154 2.8
5275 0.0 0.0 0 0 10.661 200 6.3
5276 8.3 10.9 19 2,869 | 0.615 186 6.1
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% 27 2 Ee] e BANARy 23
=3 EE =3 U8
PBIZ268 X Keriting Al X PBIZ271 X Keriting A4 X
10-7-3 A4 HC 11-3-1 A HC
Keriting Al ..
PBI268 X 11-3-1 PBI271 X 12-13-1 | Keriting A4 X &5
AR C
PBIZGS X | Keriting - Al PBI271 X 14-6-1 | Keriting A4 X S HC
—0— eritl <
12-13-1 548 C 1e °
Keriting Al ..
PBI268 X 14-6-1 PBI271 X 15-3-3 | Keriting A4 X B4 H
A C
Keriting Al .
PBI268 X 15-3-3 PBI271 X 27-21-4 | Keriting A4 X &4
B4 HC
PBIZ268 X | Keriting Al o
PBI271 X 38-16-3 | Keriting A4 X ©AHC
27-21-4 Exkile
Keriting Al ..
PBI268 X 34-2-1 PBI271 X 40-7-1 | Keriting A4 X S48 C
LA C
PBI268 X | Keriting Al .
PBI271 X 42-12-1 | Keriting A4 X -4 ¥ C
38-16-3 eh A 3 C
Keriting Al dof  dHFE Al
PBI268 X 40-7-1 g PBI275 X 10-7-3 Qi
PBI263 X | Keriti Al a 3= Al
crims PBI275 X 11-3-1 R
41-14-4 AR C EFA O
PBI268 X | Keriting Al dadg  d3ds Al
PBI275 X 14-6-1
42-12-1 et A HC e C
PBI263 X | Keriti Al =] RN
crms PBI2S5 X 1533 | =0 W
44-18-3 g4 C g4 C
Keriting A3 dd  diE Al
PBI270 X 10-7-3 g PBI275 X 27-21-4 QA
Keriting A3 dd  tHE Al
PBI270 X 11-3-1 - PBI275 X 34-2-1 Qi
PBI270 X | Keriting A3 PR X 9844 o] digE Al
12-13-1 ke EHA 8O
Keriting A3 do  dFE Al
PBI270 X 14-6-1 g PBI275 X 41-14-4 QA
Keriting A3 dof  diHE Al
PBI270 X 15-3-3 PBI275 X 42-12-1
A C EFA O
PBI270 X | Keriti A3 =] $= Al
crtne PBI2S X d2-13-3 | o e
27-21-4 A C EHAHC
Keriti A3 o 3= Al
PBI270 X 34-2-1 | 08 PBIZS X 44-18-3 | =
AR C LA B C
PBI270 X | Keriti A3 =] JE A2
cring PRI X 10-7-3 | =
38-16-3 ke A O
Keriting A3 ad  d3ds A2
PBI270 X 40-7-1 G PBI276 X 38-16-3 .
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PBI270 X | Keriting A3 X ad digs A2 X
PBI276 X 42-12-1
41-14-4 SHAHC EAHC
PBI270 X | Keriting A3 X ad digs A2 X
PBI276 X 42-13-3
42-12-1 SHAHC SAHC
PBI270 X | Keriting A3 X ad digs A2 X
PBI276 X 44-18-3
42-13-3 A C A C
Keriting A4 X
PBI271 X 10-7-3
A HC

O
o

-

2Ahde] QI Alol 1el® % Hot Chilidl B4 AYY Az A 2 #AF §43
SISA GMSHA 42715 A48t 3958 AUsAn(E 28), %8 AASe ohARA
stol 3% Aol |2ARL AHSSHATHE 29). CGMS BAES 1R Aug A
3 AANE 2ol gAstn AAwetel 738 AWy, CAFORE TABNA W0FE

28). TG AAEF 4F APS A A=z Fu3 A

v
b | .
A Zg vlolel s A 23 9 v A 1428S AASRow(E 30), 3xE =
7 t}

2. &AY Ay B/5A $4

3R o] GMS 4141%, CGMS-B 84|%, CGMS-C 13A1%5S A28ta, GMSHYA AEoz
B3 (1¥ 21)E A, BAT o= 87 (19 22), CATLRE 1157(19 23)8 A8t 31).
AZpA o] GMS 5871, CGMS-B 4771%, CGMS-C 84l%, G-CMS 2671%5< A28t (®
32) ALstATH I 24, 25, 26, 27). AE AZES @AY AIY duT rFAIHoR

Agstgion], oy FH(1Y 28 oYAFIl wwaA W Fekm & & vk =@
Adg ATES Adwe] uEFe G4l PSS AAFL AFAE nAH

Fi 29 AsaAde I £4dA nely 27 371%(PBI26S, PBI270, PBI271), thatF=
A 2A1%(PBI275, PBI276), H 1434 ndd =A 14%(H M), @48 434 CGMS CAE
13A1%(10-7-3, 11-3-1, 12-13-1, 14-6-1, 15-3-3, 27-21-4, 34-2-1, 38-16-3, 40-7-1, 1-14-4,
42-12-1, 42-13-3, 44-18-3), ' &A &AW A g FA 5A4-5(6274-3, 6286-2, 286-5, 6287-5,
6289-2)= Zgate] 6171 s At AFSATHE 33). W2 = BA WA A o]
kil FEE e 23pEo] AEEAL(TIH 28), G e @A o] WA ot
WAGE Ars 2AeHAl Xl ot wpolezd Zata 3y B ko] 93 PBI268 X
14-6-1, PBI268 X 40-7-1, PBI268 X 41-14-4 3%%S Awd 5= vt PBI275 X 10-7-3,
PBI275 X 11-3-1, PBI275 X 14-6-1, PBI275 X 15-3-3, PBI275 X 34-2-1, PBI275 X
44-18-3 62 A A o &2 utolelzo] Zstar it o]} AHAS EATHH 29). =T 2
Ao A4 ¥ IBN-15, IBN-18, IBN-20, IBN-101, IBN-102, IBN-103, IBN-104, IBN-105
o] xS JEAoNA U oY Ao FFTED v AFAES FHFATHLH 30).
3AAE o] Fue] EFA 112" A (PBI26Y), thatE X A(PBI275) ZF AlEol w4 A a4
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CGMS CHA-& 12A45(10-7-3, 11-3-1, 11-9-1, 14-6-1, 15-3-3, 34-2-1, 38-16-3, 40-7-1,
41-14-4, 42-12-1, 42-13-3, 44-18-3)= Z=Fsto] e 1370 23S AAPstA o (32 34),
FUEFANANE BAYAGH o] FL FFE A R 3D AT FANE whA
ol WAEA ol WATH AEE 2ASA Ragm FAR sk vholesst ws)
of Ago]l FTULA 2 Ao]E oA Aol H SHS EAEY] FEATHAY 32). A
2 3zbd = 2 ¥ IBN-101, IBN-102, IBN-103, IBN-104, IBN-1059] 533s 3l ¢ 327l
A Fe) oe Bkl EEEI v AEAWL B P4 FEY KATRL 5T 9

ATHZHE 33).

F 28 gAY AR AsH

o,

AE g A7) A5 A o
GMSH-7| 42482525 395 Fs5
CGMS BAl& A& 705 ey Fs(45),F7(35)
CGMS CH-& TAE905 135 F7(75°),F5(35),F4(3)

¥ 29. GMSHA $471%5e) @A vl7 A

PBI No. | GMSK | Anl2 | An9 | M3 |CMV | PBI No. | GMSK | Anl2 | An9 | M3 | CMV
6248-03 | 22 R R S R 6272-01 | 12 H H H S
6251-04 | 11 S H H H 6272-06 | 11 R R R S
6251-05 | 11 S S H S 6273-01 | 22 R R R S
6252-04 | 22 R H H H 6274-02 | 22 H S R S
6253-01 | 12 S R S R 6274-03 | 22 R S R S
6253-06 | 12 R R S R 6274-04 | 22 H S R S
6254-02 | 11 S R S R 6275-05 | 22 R S R S
6254-04 | 12 H H H R 6277-06 | 22 R S R S
6254-06 | 11 S R S R 6278-03 | 22 S H R S
6255-04 | 22 S S H S 6278-06 | 22 R H R S
6266-05 | 22 R H S S 6279-04 | 22 R H R S
6266-06 | 22 R H S S 6280-04 | 22 R R R S
6267-05 | 22 S R S S 6280-05 | 22 R R R S
6268-03 | 22 S S S S 6286-01 | 22 H S R S
6268-06 | 22 R S S S 6286-02 | 22 H H H S
6269-06 | 22 R H R S 6286-05 | 22 H S H S
6270-02 | 22 H S R S 6287-05 | 22 H S R S
6271-01 | 11 S H R R 6289-02 | 22 S R R S
6271-04 | 12 R H R R 6289-06 | 12 H S R S
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E 3L wA A A% §4 2 A
A% ANFEE | AWAAS A kA
GMSH-A| A1 A& 246 585 Fe
CGMS BA'= 87 F48F 8 Fe(15°), F7(55), Fs(25F)
CGMS CH& 1371878 115 Fs(25°), Fe(25), Fs(75)
£ 32 949 AFY ASEA
A% A% 5 | ANFE A
GMSH-A| o8 290 Fe
CGMS BA& 47 786 F3(4271 %) Fe(1A1'8), F7(2A1E), Fs(2A1E)
CGMS C7%E 8 48 F(271°8), Fo(171%), Fu(5718)
G-CMSH-& 26 468 Fs3
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33 = 2 A Egel] A48 @A A

=3 8 B g
PBI268 X 10-7-3 | Keriting A 1 X €4%C | PBI271 X 34-2-1 Kerignz% HﬂACél X
s [e}
PBI26S X 11-3-1 Ken%“x% Hﬁ‘cl X PBI7I X 38-16-3 Kerl%n;% HgAC4 X
Keriting A 1 X Keriting A 4 X
PBI268 X 12-13-1 PBI271 X 40-7-1
. ’ SARC XA e A W C
PBI26S X 14-6-1 Kerl%“% tgAcl X I pBI7L X 41-14-4 Kerl%nx% hEAC4 X
PBI26S X 15-3-3 Keri%n% tgAcl X I pBr7 x 42-12-1 Keri%nx% tgAC4 X
PBI26] X 27-91-4 Kerigrnx% H?Cl X | pBI7L X 42-13-3 Kerigrnx% HﬂACZl X
i [e] i [e]
PBI268 X 34-2-1 Keri%n% B‘?Cl X | PBITI X 44-18-3 Keri%n x% agAc4 X
1t1 o5 Tl =%
PBI268 X 38-16-3 Ken%n% tgAcl X PBI75 X 10-7-3 = %J% o éA 1 X
iti o =S
PBI268 X 40-7-1 Ken%n% %Acl X pBrrs X 1131 = ?:i}% % éA I X
— = s
PBI268 X 41-14-4 Kerlg“x% ‘ﬂ?cl X | pBE75 X 14-6-1 A ﬂé};h . éA 1 X
i [e] i [e]
1t1 [o5] Tl =%
PBI268 X 42-12-1 Ken%n% B?cl X PRI X 15-3-3 2 ‘ijf% % éﬁ 1 X
1t1 o] 7L ==
PBI268 X 42-13-3 Keng}n% ]ﬁcl X | ppos x 270124 | EU ﬂé}% . éA 1X
1o [e} 1o [e}
iti o =S
PBI268 X 44-18-3 Kerlan% ]ﬁcl X | pBITS X 34-9-1 A o ﬂé}% e éA 1X
i [e} s [e]
1t1 ol =
PBI270 X 10-7-3 Ken%n% HgACS X ppemxasies | o q%yji o CA 1 X
111 o5 =
PBI270 X 11-3-1 Kerl%n% %ACS X ppirs x 1144 | 2 %j% % CA I X
iti o =
PBI270 X 12-13-1 Keng}n;% ‘ﬁCS X | ppon x 4191 | EU ﬂé}% e éA 1X
i [e} s [e]
iti o =S
PBI270 X 14-6-1 Ken%n;% %ACS X ppiis x 42133 | 21 %j% > éA I X
1t1 o =
PBI270 X 15-3-3 Ken%nx% ugACS X ppiois x aa1sg | 2 %j% > CA 1 X
111 o5 L=
PBI270 X 27-21-4 Ke“%n% %ACS X pBIZI6 X 10-7-3 2 E]lj};h o CA 2 X
1t1 ol =
PBI270 X 34-2-1 Ke“%nx% BgACS X pBIIG X 14-6-1 = %ﬁi % CA 2
PBI270 X 38-16-3 Ken%“x% H?CS X | pBr27s X 33-16-3 %%“% éA 2 X
PBI270 X 40-7-1 Kerl%nx% HgACS X | PBI76 X 40-7-1 ﬂ%%% CA 2 X
PBI270 X 41-14-4 Keriting A 3 X | PBI276 X 42-12-1 o= A 2 X
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A HC EF A HC
PBI270 X 42-12-1 Keri%nx% H?CS X | ppre x 2133 | 2H %%%Hé CA 2 X
PBI270 X 42-13-3 Keri%nx% H(?CS X | ppoe x a1 | 2 %%%% CA 2 X
PBI271 X 15-3-3 Keri%nX% %Acél X 7‘@6 5%%4_ 2X Keriti%%?%c‘# WA
PBI271 X 27-21-4 Keri%nX% %%4 X
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¥ 34 SAY A

S

I

7]
ZS|

PBI268 X 11-9-1

KeritingA 1 X &4HC

PBI268 X 38-16-3

KeritingA 1 X ©#HC

PBI268 X 14-6-1

Keriting A 1 X &4 HC

PBIZ268 X 40-7-1

Keriting A 1 X &#HC

PBI268 X 41-14-4

Keriting A 1 X &A4HC

PBIZ275 X 10-7-3

PBIZ275 X 11-3-1

PBIZ275 X 14-6-1

PBIZ275 X 15-3-3

PBIZ275 X 34-2-1

PBIZ275 X 42-12-1

PBIZ275 X 42-13-3

PBIZ275 X 44-18-3

dd A 1 X SAHC
dd A 1 X SFAHC
ddf A 1 X SAHC
dd A 1 X SFAHC
dd tHaFA 1 X SFAHC
dd A 1 X SFAHC
dd A 1 X SAHC
ddf A 1 X SFAHC
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ol Al
b 2o

P value

0.005

k)

%

o}

}

XZ
0
}g.

1.706 | 0.5<p<0.1

Rs
0:1
1:0
311
0:1
1:0
26

Expected ratio
2 QTL A3 vtA 7Y

21
18
21
26
A

Observed
o) &3 A%

20

o4

18

46
[e]

7N2ARE Ak 37HA F=[FE(0.04 x 108), THF(0.2

RS203¢F RS201f# Fy

=

R

DAI

19

24
(KC350)

1t

A

e

3 A 5o uny

o

-

(1 X 108)]¢] Ralstonia #lFd-S HETHo=2 KC3H0S xE3

FE A 7)ol

3 fAA
dog 4zl KC3507 KC352

5+
1
[e)

[e]

Aol 1
=

A]
7} KC350 2
1

RS201(X=A])
(RS203 x RS201) Fo
RS203(-A1)
RS201(EA])
(RS203 x RS201) Fo

%

RS203(F-71)

8
ol
=

|

Plant material
o]

(e

al
=719

]

A
L

S|
ki
o]

8
Il
z

S

[e)

Z

g

bs

Abbreviation: DAI(day after inoculation), R(resistant), s(susceptible)
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¥ 36. KC3503} 718F AR gl e Hay A ey

=71(FHF) =7(FRF) =71(R8F)
Code Al o
R S R S R S
KC350 G2 14 0 35 0 30 0
KC352 G2 35 0 72 0
T11(A602-2-1 X KC332) | Fy 65 7
T12(A602-10-1 X KC330) | Fy 66 6 93 11 68 4
712-B ® F2 29
712-C ® F2 31 8
Fekd S F 28 19
o & F 16 56 7 65 4 68
Hot chilli K 28 0
TM999 Fi 27 0
A=A 2 ) G3 53 19 16 8

$ 37, KC3505# Fy ®eldwte] 3w 7] AgA F4584

Observed
Plant material Generation
R S
KC350 G2 20 0
712-C(A602-10-1 X KC350) Fi 40 2
712-C1(A602-10-1 X KC350) Fs 51 7
712-C2(A602-10-1 X KC350) Fs 549 10

) %XPEZ]% 7HE<>}511} A F7HA B 2 (Masato Tsuro %, 2007;
Yasuhiro Minamiyama ‘s, 2007; Cao Bi-hao &, 2009; Yutaka Mimural 5, 2009; Yutaka
Mimura, 2012)7F 23 HaH A QTLY HAE A A3} G214 4, 8 11H =
Aow st ol ol8s) QIL F¥el SSR 2A4EA2 RS3sh RS201¢e) Y&

ZAFSFATE F 4071 SSR 7hd 5olA dEAdS #EE F A, o5 7heul CAMS451
& :‘%ﬂ%ﬁ%Oﬂ Aqgst Ay Agda 71 Adge A B i(d 35). F7FE V)&
Hayg 315 Had Xi?‘fo“é QTL FwWeol $x3tta Fets] = SNP EAEA S o] &3 thgA
o 543}919_4, T g3 Ago] gl Aoz FAFYTHE 38).

FHubA Ee Ag vk wE wpAL vy A witol] e olelwS WA o]
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2 EAAS FESIA H2 AeEuA] B ad Fluldlgm®EPlT genotypingsystem-<
o] &g AWt A M WHE 2 HAl HEstdoh EAAEE (RS203 x RS201) Fo ]
A e AAE 7hed HE 1997 249 AAE ‘ﬂ}‘ﬂgi =3 ddEe JRA 2
Mot HE: 409 Aoll= 04755‘] AdE Bl 2/AE At AEdidtu A EEASE
A A4S o= ste] F 38470 Fluidigm& 1153 wAE 483, ol 7k 70

7 ol A 7H7'<ﬂ7& ‘?}6“590] Uetstou, A g A ERA seAeR RS

S, ol s) (RS203 x RS20 B 4% Al A AW SSR 717 5% 9% #EA7Il @
£ EAY RePys wad A3 4% F 2495 BANM A5l §HS vhebd AA A
AMA 8l YAt = CAMS-451 mFA 9] Cluster 03 F3o] Fa¥ A F7]d &
ofst AP QTL o= A= Aeto] = A= HAHUTHE 4

v A A5 Uﬁla} FA Abel o] vd@Ad S A6 S8 VR aE o
A 4,8, 11 FRe F 7709 vtAE AHgste] Y. B8-S
olm, AMA 4 470, 82 170, 11 27H& EAHJ} o] H

1:1 o
o,

o

f
Sy
=

joS)
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N

a1

)

H e Eéjsé "’E“ﬂok}g’-ﬂ]‘ H| 1 3+ @_TL}- O:]/Kﬂ;‘q] SH I 11Hd] 9%
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% 35, RS2039(1%% 2)¢F RS201(33 4)ellA SSR EAEA 8] v AL
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3 38 RS203% RS201 3t a5 Juw A4 QTL 3 SNP A #A 9] v A}
Marker Chromosome Result Marker Chromosome Result
51602-BAC 4 mono CAMS-826 8 mono
40344 4 mono 565708 11 mono
575218 4 mono CAMS-089 11 mono
575218-BAC 4 mono CAMS-024 11 mono
5750-BAC 4 mono Hpms2-2H 11 mono
Hpms1-165 4 mono HpmsEQ012 11 mono
HpmsATS-14 4 mono HpmsE023 11 mono
CAMS-173 4 mono HpmsE024 11 MmMono
CAMS-330 4 mono HpmsEQ092 11 mono
CAMS-351 4 mono HpmsE132 11 mono
CAMS-361 4 mono CAMS-117 11 mono
CAMS-494 4 mono CAMS-313 11 mono
CAMS-644 4 mono CAMS-405 11 mono
CAMS-090 8 mono CAMS-865 11 mono
CAMS-301 8 mono
3039 Ay S A% a5 dEAdSs 29l Fluidigm$ 125 77
Marker genotype
Marker name Chromosome | Position
Susceptible Resistant

4-F06 pP7 73.041 H H A H

1-F2 p7 76.529 H H A H

2-H2 P1_Wild 91.976 B A B H

5-A5 P1_Wild 84.243 A H A H

5-F9 P5 0 H A H A

5-F10 P5 62.332 B B H B

6-B8 P6 23.518 A B B H
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(

40. v 7] A A" CAMS-451 w7

=5

F, individuals Day after inoculation CAMS-451 marker
19 24 33
Rals-75-03 5 5) 5 H
Rals-75-29 4.5 5 5 Cluster 03
Rals-75-36 45 5 5 H
Rals-75-48 0 5 5 Cluster 03
Rals-75-51 5 5 5 H
Rals-75-55 2 5 5 Cluster 03
Rals-75-59 0 5 5 Cluster 03
Rals-75-71 4 5 5 H

F 41, Rals-75W 9 AFA £dd3 dud A4 8, 119H v~

fR

Code Days after inoculation Marker
13? 207 29° 20 Chr8-16 Chr11-13
Rals-75-02 0 0 0 0 Cluster 1 A
Rals-75-05 0 0 0 5 Cluster 1 A
Rals-75-20 0 0 0 0 Cluster 1 A
Rals-75-34 0 0 1? 1 Cluster 1 A
Rals-75-42 0 0 0 1 Cluster 1 A
Rals-75-60 0 0 0 2 Cluster 1 A
Rals-75-61 0 0 0 4 Cluster 1 A
Rals-75-01 0 0 0 0 Cluster 1 B
Rals-75-19 0 0 0 0 Cluster 1 B
Rals-75-24 3 3 5 3 Cluster 1 B
Rals-75-32 0 0 0 3 Cluster 1 B
Rals-75-35 0 0 0 0 Cluster 1 B
Rals-75-36 4.5 5 5) 3 Cluster 1 B
Rals-75-45 4.5 4 4 5 Cluster 1 B
Rals-75-66 0 3 3 2 Cluster 1 B
Rals-75-68 0 0 0 4 Cluster 1 B

aStem, Root
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s gn et 0 12 8 4

w2k 0~5= scoring

3 42. Rals-75 Fy w8 { e QTL 9 FA %A F7F 4 4%

Phenotype Genotype
Fs progeny
13%]20%| 29° | 207 | 29" HO338-56(LGIDICmOB(LG11)| CAMS390 | Chr11-13 | Chr8-16

Rals-75-02 0 | O | O | O | O A A H Cluster 1 A
Rals-75-17) 0 | O | O | 1 | 4 A A Cluster 2 H A
Rals-75-26) 0 | O | O | 2 | 3 H A Cluster 2 H A
Rals-75-27) 0 | 2 | 3 | 2 | 5 H A H Cluster 1 A
Rals-75-28/ 0 | 0 | O | 1 | 3 A A Cluster 2 H A
Rals-75-31| 0 | 4 | 4 | 4 | 4 A A Cluster 2 H A
Rals-75-34| 0 | O | 17| 1 | 5 A A H Cluster 1 A
Rals-75-42) 0 | 0 | 0 |09 2 A A H Cluster 1 A
Rals-75-43)/ 0 | O | O | O | O H A H Cluster 1 H
Rals-75-44 0 [ O | O | O | 1 H A - - B
Rals-75-53 0 | O | O | 2 | 3 A A Cluster 2 H A
Rals-75-60, 0 | O | O | 2 | 3 A A H Cluster 1 A
Rals-75-61 0 | 0 | O | 4 | 4 A A H Cluster 1 A

Phenotypes of stem® and root® were evaluated 13, 20, 29 days after inoculation, respectively.
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F 43 AFAY Ad AJYAY TEFI AvE 44 89, 1™ w7

Rals-65 . .
Stem necrosis Crown rot MCR’ Chr8-16 | Chrll1-13
(A== =)
1 2 1 B Cluster 2 A
2 0 0 D Cluster 2 A
3 0 0 D Cluster 2 A
4 2 0 D Cluster 2 A
5 0 0 D Cluster 2 A
6 0 0 D Cluster 2 A
7 2 05 B Cluster 2 A
3 2 1 B Cluster 2 A
9 0 0 D Cluster 2 A

*MCR: morphological marker of crown rot
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(D). Al 4534 2 v
5”0}/\10};‘4 TEE A 1F FIEE et VS Ba AT 2 P FAAd
< 20139 5-H 20169 7H4] s@EH Sk 2008l AlEE 207, 7+ 11%9— 2 1¢¥ 5¢
-‘ﬂr?doq 59 5¥d AHAs Uﬂ fZzEFEow “Super Hot”, “Chenh Phong No.l”,

“Dacmong™2 AH&-3tith, A4, H9h4, 3, 327, A%, AF, A, AREL 5 4
94 gAe AEE A

GSPAFY 1, 2AdEd s wle] fAAAAE 549, 249 567)S Ao,
SRR FAALe 2IE U 97 2 A7 A Moﬂﬁ 54 Hobstel ReAEoR
A48tk GSPAIS] 3, 4 Eel = S AALGAIE M7, AR 533 st
T 97 NBERAM RelAFoR FHtgon $5 %Zﬂx}%d] AME P B
N&3E ATEAS At

7]%01] E%‘EF’— Je BAEl d& 2013355 2016974 &
A ATE 507, ZF IRk o2 19 59 mEste] 59 5o AT U A o] ‘ilﬂri o
gy = A5 dEiMe nARES B8 ARS JySAT FzFFOE “Super Hot”,
“Chenh Phong No.l1”, “Daemong”2 AF&3tith WAA, 234, 38, 337, A=, 35,
A, ARFA 5 DoH A A7|HE AT

=
4

2). 298 =% 24 2 AT

[e)

HHsta e AYE AL & A4 2 Fy, BCF, 42 g13ale] 201393
B 2016W7kA] El= AlEE 2003 oA AlEd 1005, ZF 19HE o= 8¢ 30%1 2
304 AAstAh mARA S F8 fA A s WHACMY, 98) A
(3). =3 24

Adte Alsol el 9

L
ofo
BN
i
5
Y
g

OHﬂ
w
N
>
2
o

918, Test cross®, F12§-&, dAAEAAHE, A uE

o,
do
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ol
32
=

EASYE A% ol wul g, uFS AT 2T A

4). FaxgA
EE:

A F 689 ;e 24 W AFYEES GuzAse] LS Busd

- AR R S8

SRt % Ee FAY D hu AEE FHAL AH wARE BSRAE Bl A

WA e A Hhol At B ow gevne 127 veles FEoR WA A4
g Awels Aol otk wekd 4 FEL AAse] Tguloles we wmale
EE
SEREE-

gz A

1= ﬂ1 %??_ “Super Hot”, “Chenh Phong
o o

) =l R H= 23T AR
2013%3_ B 2016@7HA] T@FTE B AlEX 400% ¥ H3 AJFXE 2008l 12¢9 107
A ooukEog 39 10del dF s}oq 59 59 AAsHow txEFTOE “Super Hot”,
“Chenh Phong No.l1”, “Daemong” < AF&3Fatt. WAA, 234, 38, #=37], 345, 345,
A, ARFd 5 ddF FdHdE AVIEE AT 2ARkold A XA, WA, 24
T gRxAE g o AvEE 1R BHERANE SHH A 23+ HPLCE o] &3ko] =438}
AT},

| ARE 2016W7kA] HIEW, EHl=, S, 7|
Atk TANA FAFTAZAE FA FIHETAEE AT AdE @A 57 2005
] A g7kl A A 74 A

pA

A g4
A sk
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=, A 9 e SAA 1F §FAAYE F 4RSS FHEAT FHE A 2
FojelA Aol Zsta w7k Ad A%S 15997 Awsigar, “GL-9” FulolA o
gl A B FEge] =& AR AqNEE AFS Al Hue Ax 3 7
A #e Aozt A = FEAd T3 JFS vHE Ao dEA Jdoen Hys}
e AEE HSHAS AFs sttt

1L 1A9E 3”4 =309

=dus =31 EQdA E=AA E=4Z () H] 3L
13J001 Hong Zhu 2013.11.20 o 5 Fy
13J002 Red Sun No.l 2013.11.20 o 5 Fy
13J003 Red Sun No.2 2013.11.20 Ay 5 Fy
13C001 H13-6 2013.12.13 Ol 5 Ky
13C002 H13-7 2013.12.13 T 5 Fi
13C003 H13-8 2013.12.13 il 5 Fy
13C004 GL-5 2013.12.13 T 5 F,
13C005 GL-7 2013.12.13 T 5 F,
13C006 GL-9 2013.12.13 T 5 F,
13C007 GL-10 2013.12.13 T 5 Fy
13C008 GL-11 2013.12.13 T 5 F»
13C009 GL—-12 2013.12.13 il 5 Fy
13C010 EiER] 2013.12.13 T 10 Fi
13C011 IR 25 2013.12.13 Ol 5 F,
13C012 KM 55 2013.12.13 T 5 Fi
13C013 R 75 2013.12.13 T 5 Fi
13C014 WIRM 125 2013.12.13 T 5 J
13C015 IR 1675 2013.12.13 T 5 Fy
13C016 FEAM 125 2013.12.13 T 5 Fy
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13C017 BN 2013.12.13 0 5 F,
13C018 R 2013.12.13 ok 5 F,
13C019 THIO 2013.12.13 > 5 F,
13C020 i RN 2013.12.13 ok 5 F,
13C021 iR 145 2013.12.13 o 5 F,
13C022 BRI 2+ 2013.12.13 = 5 Fq
13C023 iR 445 2013.12.13 o 5 F,
13C024 AR PN 2013.12.13 =T 5 F1
13C025 so 0 R 2013.12.13 = 5 F,
13C026 K-8 2013.12.13 ok 5 F,
13C027 LT 2013.12.13 ok 5 F,
13C028 e 7 2013.12.13 =T 5 F,
13C029 BN7337 2013.12.13 o 5 F,
13C030 iR 2013.12.13 = 5 Fq
13C031 T T AT 2013.12.13 o 5 F,
13C032 11K 2013.12.13 =T 5 F1
13C033 HUR 2013.12.13 = 5 F,
13C034 K—7 KM 2013.12.13 0 10 Fi
13C035 Ki§i33 2013.12.13 ok 10 F,
13C036 S 2013.12.13 =T 10 Fiq
13C037 DTHP—-204 2013.12.13 e 5 F,
13C038 SV 9736 2013.12.13 > 5 Fq
13C039 TR 2013.12.13 = 5 Fq
13C040 B =1 2013.12.13 o 5 F,
13C041 At 2013.12.13 =T 5 F1
13C042 H11-01 2013.12.13 0 5 F,
13C043 345 HH R 2013.12.13 ok 5 F,
13C044 SV 9730 2013.12.13 =T 5 F,
13C045 H 115 KA 2013.12.13 =T 5 F,
13C046 Kk 1 2013.12.13 o 5 F,
13C047 Kk 2 2013.12.13 > 5 Fq
14T001 Bird pepper 2014.2.6 B = 2 F,
14T002 Bird pepper s 2014.2.6 B = 2 F
14T003 Bird chilli 2014.2.6 B = 1 Fq
14T004 EW-1 2014.2.6 B = 2 Fi

(2). 71€ BaAE A4 2 AT

EH%(%’—@ P2k A EZANA 7B STEAE 182A§S s8] 7 hF 5F
01114 < Brbstdo Avl, WAMA, A, kol A3, AEd Tl
1% = Addstglen @3k stsx 120718, H3Y shex 35718, HC 247
T A

1794

29 3 Ang BAY AT A7
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2. 22 A %=(2014)
A} A A @

AR BEEEE, BEE B % 5642 SUSth 5% 44 SAuwEe 5
i % 4598 SR dFlAE EALE Esl OP 29, Fy 44 5 % 688 49
o HEYo = dA HAdE Fa AEF Nol, e 5 F 58& FHAT
£5 20dE $349 2A0Y

EY9H3S %9 EHEA =dA = F(g) H] 31

14C001 SHAEE 2014.12.13 T 2 F,

14C002 Bo you te 102 2014.12.13 o 2 Fy

14C003 Bo you te 104 2014.12.13 o 2 F,

14C004 Bo you te 105 2014.12.13 ok 2 Fy

14C005 DN-2 Zhi tian jiao 2014.12.13 ok 2 Fy
14C006 DN-3 Zhi tian jiao 2014.12.13 ol 2 Fi
14C007 Tian hong No.17 2014.12.13 o 2 Fy
14C008 Tian hong No.18 2014.12.13 ol 2 Fi

14C009 Zheng jiao 12 2014.12.13 ki 2 F,

14C010 Liang Hong 2014.12.13 o 2 F,

14C011 NS-1402 2014.12.13 o 2 Fy

14C012 YL13 2014.12.13 o 2 F

14C013 Shuang shou 2 2014.12.13 o 2 Fy

14C014 Shuang shou 4 2014.12.13 ol 2 Fi
14C015 DTHP-656 2014.12.13 ok 2 Fy
14C016 La jiao B209 2014.12.13 o 2 Fi
14C017 La jiao B219 2014.12.13 o 2 Fy
14C018 La jiao B229 2014.12.13 5 2 Fy

14C019 Tailiang03 2014.12.13 o 2 F,

14C020 Tailiang05 2014.12.13 o 2 Fy

14C021 Tailiang06 2014.12.13 ok 2 Fy
14C022 Tailiang012 2014.12.13 ol 2 Fy
14C023 Tailiang013 2014.12.13 ol 2 Fy

14C024 Huo jian 111 2014.12.13 o 2 F,

14C025 Huo jian 33 2014.12.13 o 2 Fi

14C026 xiao ying No.3 2014.12.13 = 2 F

14C027 Yi ben wan li 2014.12.13 o 2 Fi

14C028 hong jian No.3 2014.12.13 = 2 F,

14C029 BF-1458 2014.12.13 o 2 Fy

14C030 UPS471 2014.12.13 e 2 Fy

14C031 Wan jia deng huo No.8 2014.12.13 =t 2 F,

14C032 GL-9 2014.12.13 o 2 F,

14C033 GL-11 2014.12.13 o 2 Fi

14C034 GL-12 2014.12.13 o 2 F,

14C035 hong mei da 2014.12.13 > o 2 F

14C036 112 hot pepper 2014.12.13 o 2 Fy

14C037 126 hot pepper 2014.12.13 > 2 Fy
14C038 128 hot pepper 2014.12.13 ok 2 Fy
14C039 Yan li hot pepper 2014.12.13 ol 2 Fy

14C040 Yan mei hot pepper 2014.12.13 o 2 F,

14C041 Yan xiu zhi tian jiao 2014.12.13 = 2 F

14C042 LB16-39 2014.12.13 o 2 Fi
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14C043 14-1 2014.12.13 e 2 Fy
14C044 Zhi tian jiao No.2 2014.12.13 > 2 F,
14C045 AA1s 2014.12.13 il 2 I
15T001 RN 2015.01.05 B = 5 F,
15T002 Bl = 2015.01.05 Bl = 5 Fy
15T003 B = ?ﬂ] 3 2015.01.05 B = 5 Fs
15T004 B = &= 94 2015.01.05 B = 5 Fs
15T005 B = =915 2015.01.05 Efj = 5 Fy
15T006 B o &= O] 2015.01.05 B = 5 Fy
15V001 A% No.l 2015.01.25 H B 5 F,
15V002 - 2015.01.25 H E 5 I
15V003 EW?207 2015.01.25 H E 5 F,
15V004 CNO014 2015.01.25 H E 5 Fy
15V005 CNO02 2015.01.25 W E 5 Fy
v FeEgAse] 44
22 o= 1A 3 FAA 5433 23 = FAAd 565 el B 97
of 7)ol #Hrtsta FASS ARt AAVEL 1AHez Ydd FA(2AH,
g, BAEH, 28 o) ZIeo2 WA, Au&old s 23 Ve 2 A 2ad = "=
F71el 195418 FAlete] dehialtsx 1324lF, H3hWstex 267418, std e A 314lE &
% 189415 & Aasid 5 A7]eE 197 AS5S FASFoH E=(24) A AgE
ol A et o AS W2 % 58 2k w3 oW 2 CMV Ui faxrd s A
2 of gt 21w (Capsaicin) 3 ®F &4 El= $7]9

7] Slal ARA S AR ABE
] A

A77el A A FHdol LYY AlFS A 5 EAA

3 | 4 ] .
ae | g | AT AR 78 54

1201 | B | 23,510 — 4.0 0.8 | WA, dleld = 7, =A%, &3 ¢

1202 | B | 24,125 — 3.2 0.9 | x4, F0 &, 34y g5

1203 | 5:5 | 25,320 — 4.6 0.7 | =4, wolgx Z, &3 5 A %

1204 | MS — — 3.1 0.8 | T4, =4 &, &5, 34y 5, AaEL &
1205 | MS - - 3.5 0.6 | oA, wolgjx &, 23 &, A3 ¢, Ad ¢
1206 | MS - - 4.6 0.6 | A, =& A9 94, 354 o5, A3dy 5
1207 | MS - - 5.2 0.8 | =4, vlolgix Z, 25, A9 94 ¥ 95

1208 | MS - - 4.3 0.4 | x4, H3pt, vpojex Z, iy 945

1211 | MS - - 5.6 0.6 | 4, ==, i*ﬂ <, A9 S, BT

1212 | MS — — 6.4 1.0 | &4, wlolex 4, 5, 39 F7%, dAHE A

1213 | MS — — 6.2 1.1 | 24, volelx ¥, 45, 34d 5

1217 | B | 26,930 — 6.1 1.3 | &4, F3pd, &=, 39 £, So,

1222 B | 30,250 — 6.2 1.0 | 4, vteldd s 5, 25, o5, 39 9, M3)12dy o
1226 C | 26,450 — 6.2 0.9 | x4, =A%, &4 %, AA4F2 5

1232 | C | 20,170 - 6.5 0.8 | 34, 94, =4 7, &34 55, 39 ¢, 4329 T
1236 C | 29,510 — 6.8 0.9 | x4, Wi, A o, o=

1237 C | 24,560 — 7.1 1.0 | 24, vfolgx 2, #3F F, Zag ¢

1244 | C | 26,690 - 6.5 1.1 | ®HA, mholefs 7, A 7, A&

1248 | B | 19,320 — 6.8 1.2 | 9, AR, 24 7, 25

1269 | C | 35,500 — 6.6 0.8 | &4, WAEY, 57 A Z, A3 5

1270 | C | 31,250 — 5.6 0.9 | T4, A 5, volel= 4, &5, A3 o5
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2204 | MS - 9 6.1 1.2 | 224, 24 =, &5, A9y 5, AREL 95
2205 | MS - ki 6.7 0.9 | vH, wleld s 2 24 4, F34¢ 47, A9 ¢
2206 | MS - ek 6.6 0.9 | w4, =5 249 4, 54 o5, 4323 =
2207 | MS - ki 7.2 0.8 | =4, vpelgx 4, x5, A0 95 A9 95
2208 | MS - - 7.3 0.6 | ==4, 53p, vpelejx 7, ey -5
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=7} A 9 51 A T8, ZA | AEEY
NH-1,NH-2NH
A, EAL Co 15.10.1 16.2.1 NH-2
B = LA 4, NH-5
v) <kaf Monywa NH-1"NH-6 159.3 15.12.25 NH-6
Hdd, 5% | NH-1"NH-6 15.9.3 151225 | NH-4, NH-5
W = 3} 10 ’ 159.3 15.12.25 -
s : 159.3 151225 | NH-5NH-6
B4 NH-1"NH-3 | 157.25 15.12.10 NH-2
R il it : 15.2.24 15.8.25 NH-2
=24 NH-4"NH-6 | 157.23 151230 | NH-5NH-6
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1101 B 53,510 | 9H 7.6 1.0 | 04, vtolel~ 3, A%, HAE 5
1102 B 63,125 | <H 6.5 1.1 | x4, #1 %, 29 ¢
1104 | 5:5 | 65,320 | <4 6.8 1.0 | =4, wolelx Z, AntE $4 4 %
1136 B 46,130 - 6.7 1.3 | 24, B3b, 4=, 23y 95 Sy
1139 B 50,140 - 6.7 1.0 | 4, wolelx &, o=, A3tg 95 4323 o
1141 C 54,210 | CMV 6.8 0.8 | x4, 24 %4, B4 %, AxFE4 ¢
1159 C 30,160 | CMV 6.6 0.7 | 4, 24 7%, &3 95 38 95, 431435 o
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1174 C 66,690 | CMV 6.7 1.1 | T4, vpold s 2, 24 %, A%
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