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Breeding Root Stocks Resistant to Bacterial Wilt and
Phytophthora Root Rot in Pepper (Capsicum annuum)

o572t

X
HI
p
I
El

OFf
o
I



MK HKTUOEO - 3r80 Mol ©00X0 TTOCHOK0 = i Homook



N

FY71EAAg e PR AU

i3

ol A Al Y

T

e

=

1. o] ®

Ut

& o}

=13
Eal

KeN
=

2%

0

w

3. =7k E Z1E A ol

U,




—~—
o

!
XO
-
TR
Ho

U,

LOH

N

HERIAZ A

—

O

84

20044

=

Tor

i
ﬁo
o
!
~

)
N

w_

B/
n
_&O

B

T

~o

s

X



Hr

A

2

Mo
ol
Hr

0
~
;00
_—
L

;oﬂ
-
‘mo
N
-
i
[m]

K
i
&

0

il
K

R
.

Al 5 7ol A

7} AulE

o 9
&}

A G =

4l

a2tk 1985 el -4

1990

soluAl i 29

IEET T

ol =

=
=

o} glglom, vl Fol

oH

ERE I

9]

i

m!
#K

)

T
Hr

o

|

—_—
1o

0
or
o

No
Hr

p—

0
0

To°

whg

HK
J}J

ol A

At

0

of
w

o)

B

o W w7k AAdol

B

W

—

O

o)
‘WO
ar
=y
,WO
il

#K

v}

LA g = S A=A

o

of ol2A st FAe Wolth wely AL el 4

A eF A

ol
o

Hr

ol

Al o]

o

Z}
2}

B whae] A

ow, I vhA

5%

ox

A7 gl AbgE 3

= =
L [¢}

oA <) =

=

)

[e]

o|J
)
o
il

D a3 AH 7t A4 <A

F7F A AA

ki3

2) HA=HA ok Ao o

3) T ESH

A58 A A4

z

A8k &7

N

st Ba

g 9

HFY AEFAY TA AAS T FRIA A4 B

kAot

©



a9 EAFA Ae 54

F2d o] KC353(PBC631 of AVRDC)SF 91 A3k o] AC2258%}
CM33 b 23] Fyoll A FozkA] Ak A Ajste] FulEyy) o] axe)
Aoz nAE F(KC353-3 x AC2258)-8B-5-4-43 Awutalglt).

(2 FF AYF, Fuxd 99 A PI201234E wHjste] &
19-1-3-7-13} Z=vlE4Y A3kA e KC350(MC4 of Matos 5, 1990)5 w3k =
BCFell A1 5-E] BCiFo7bA] Addbg zldste] Enlgwa AW 1:2 A4
A4 o o = HE =xa kA o] = o &5 0 2 A9 A o =
BC1F9(19-1-3-7-1-1*1 x KC350-2)3-2-1-3-3-1-5-3% A&3}i o}

(3) 2002 %ol FEntEW A3 A8, KCHOMCO)N A FrtSHa i B3
AgAdolm 19-1-3-7-19] 2FS W /fAEo] th @ Eo] 2002 o] Aol A
Foz A3 ez By A&Pste] A%, KC350-2-2-1-38 9

aL
o] Alee EvtE¥d o

,_
—~ M
Z g

=)

(LN
u
h=)
il
o,
24
ot

=

El
BN

o

o
He
o

=
4N' I
K
ofN
o
iy
Bjie
o
2
e
N
i3
0%
o
ofy
jubad
o
i
2
iy

b4 FnFE WEEFSS S dad azs Y] 9ISl Seata
Fo FhE AE SR sheaue V2 AE BEF ARG dR 5, 223
Ag A=E AT

D ErhE, 9y BEA9H %4 A%

KC353CERIE  ARA) x  ACZB8(M  AR4) 2§ Fe 1A%
(F7(KC3563-3 x AC2258)-8B-5-4-4), #H] % x PI201234(9 " A 3}A) =3¢ BCiFs
AdAEQl 19-1-3-7-1 x  KC3H0CEEWHER  AdA) x=3e BCiFe 1A%
(BCiF(19-1-3-7-1-1%1 X KC350-2)3-2-1-3-3-1-5-3), a8 KC350¢]



KN
=

7% (KC350-2-2-1-3)

L
R

4

i

19-1-3-7-1°] A%

_ﬂo

%0
R
ozl

e
ol

7K

AZE (ke 2

G

2hel| =

<

%9}

e 4

Ton

o))
-

T~

KR
L

2o exE HA7| 5T F, HA 7

S

A

Ea

7k

=
-

HE 959
12TCT7HA g 7) o]

=
T

o 4

=
S

Fol A ele] A sol

¢

) i

Calal

oj

off i

CIEN

Avte]

1F YEE FES AR

2

o

= velk s AR, A

=
e

[e)
=

[ex
R

173} 2

= a
A

S

=2 7t

o

G
4

‘ZT_
ux

o

=8
HK

do] &

SRR



SUMMARY

Growing pepper for green pods is a very important industry in Southern part of

Korea, planted area of which was 5648 ha in 2003 and economic value is over
376 million dollars in 2002. As farmers grow peppers continuously in the same
soil due to limited land area, soil-borne disease problems such as bacterial wilt
and Phytophthora root rot began to threaten the crops. Phytophthora root of them
was the most damaging and it devastated the crop once it comes in the soil in
the greenhouse. Farmers drenched chemicals once the disease was found in the
greenhouse but it costed a lot of labor and chemicals but the effect was
relatively low, and in addition it aroused the environmental hazard too. In this
situation, development of resistant varieties was thought desirable but it could
take long time to incorporate resistance to both diseases into leading varieties. In
addition, almost all the varieties of green pod crop are F; hybrids produced by
manipulation of male sterility. Therefore, incorporation of the resistances into the
F; hybrids may take even longer than into any open pollinated varieties.

We, therefore, undertook a breeding program to breed rootstock varieties
multiple resistant to bacterial wilt caused by FRalstonian solanacearum and
Phytophthora root rot caused by Phytophthora capsici. Under this project, we
conducted selection for resistance to bacterial wilt and Phytophthora root rot in
the F4 to Fy lines of crosses between a bacterial wilt resistant KC353 (PBC631 of
AVRDC) and Phytophthora resistant AC2258 (the same as Line 29 of Gil Ortega)
and CM334. An F7 line, F#(KC353-3 x AC2258)-8B-5-4-4, was selected as the
leading line in resistance to bacterial wilt and Phytophthora root rot. We also
conducted selection for resistance to the two soil-borne diseases to BCiFs to
BCiFy of a cross between a Phytophthora resistant breeding line, 19-1-3-7-1,
which has been bred by incorporation of resistance to Phytophthora root of
PI201234 into a local cultivar, 'Subi’, in Youngyang in Gyeongbu province, and a
bacterial wilt resistance source, KC350 (MC of Matos et al.,, 1990). We selected a
promising BC;Fg line with resistance to both bacterial wilt and Phytophthora root
rot and minimum occurrence of lateral branch at contyledonary axils,
BCiF9(19-1-3-7-1-1%*1 x KC350-2)3-2-1-3-3-1-5-3. Scion is normally grafted at

about second node on main stem of rootstock. Lateral branches may come out



from the cotyledonary axils and the lateral branches are deleterious to root
stocks because the branches may grow ahead the scion or may suppress the
growth of the scion to reduce the yield from scion. Lateral branches may cost
additional labor for removal to growers also. In the process of selection, we
selected a very promising and high yielding line with resistance to bacterial wilt
and Phytophthora root rot from KC350(MC4), which is originally a bacterial wilt
resistance source but appeared segregating from 2002 in horticultural characters
holding resistance to bacterial wilt and Phytophthora root rot, probably due to
natural cross pollination with 19-1-3-7-1 around 1999 or 2000. The selected line,
KC350-2-2-1-3 was bearing pretty fruits in abundance.

Every winter during the project, we tested our breeding lines for adaptability
as rootstock at seedling stage and in the farmers production fields. Most
breeding lines grafted well with scion varieties but many of them branched at
cotyledonary axils and have scion varieties yielded about the same or a little less
than commercial F; hybrid rootstock varieties. However, the commercial F;
hybrids contained resistance to only Phytophthora root rot, which may face
severe damage from bacterial wilt.

Environmental conditions in the greenhouses for green fruit production during
winter season was investigated. Minimum air and soil temperatures in the
greenhouses, where peppers are grown by insulation but without heating, was 5
and 12 TC, respectively. Therefore, root stock varieties to be developed have to
endure the temperature during winter season to support growth of scion well. In
soil test, a few greenhouses showed high soil salinity over EC 5.0. Therefore,
rootstock varieties have to have tolerance to soil salinity to grow well in those
soils. Soil nematode population was also investigated. Greenhouse soils in Namji,
Changnyoung showed high frequency of high root knot nematode infestation
mainly due to rotation of pepper with cucumber, which is adopted widely in the
area. Therefore, incorporation of nematode resistance may become necessary once

the damage by nematodes gets severe.
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G Ao A wAsE A E HEAG HAZS S FE5 A2 B8 B doMx
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4. 2001 A =9 Awt
KC353 x AC2258, KC353 x CM334 23}+¢] FuAl® ¥ 19-1-3-7-1 x KC350 =3+
59 F; 2 BCiFs 4159 FAE 20013 3¢ 8Y IHF3te] 3¢ 26¢ Fvi&
5 327 Edeold npgs AFEM@ bl olAsttt. ErtEHEe AE =T
WA =, BT S AR 49 6del A& AT
=R R 10° sporangia/mlZ 3} t}h 59 7
% skbal Addkaslslich. AdvfAl= A 5

Mdahe o] GAse fdd BAe B2 A e Arel FAE AT

5. 2002\ &= 2] A

7} KC353 x AC2258, KC353 x CM334 %3} (02A)

KC353 x AC2258, KC353 x CM334 x=%°] F5 A% 59 TA4& 2002 1€ 22
] 12879 FEdEd 9Fste 29 189 3272 oAtk 3¢9 7Y Ewt

= =
Al (10%ells/mDS 7 9 10ml & #Fshe] HEear, o]oja] 39 9 o8t
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gl (10" sporangia/ml)S F% 5 mi¥ #HF FE3TE. 39 309 HEXALE )
349 279 Bhg2mofl AA St o]% YA FHS AFFAT

. 19-1-3-7-1 x KC350 %3 (02Q)

19-1-3-7-1 x KC350 %3 %9 Fs @ BCF; A2 2004 39 15¢ 128+ E
do] 3Fste] 49 129 FEvlEw HITH FAC 3274 Edolo &A AUt 4¥
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1. 20019 =

7} KC353 x AC2258, KC353 x CM334 =&

KC353 x AC2258, KC353 x CM334 %%9] Fy A%< Frigda 9w 53 2
HE ZAMAIRE B (3 2) Fi(AC2258 x KC353-3)-104 =719} ¥aje] o]

BRH A gkol g $5E PR oz Fy(CM334 x KC353-3)-57F o] H ¢
o a2y o5 AleES T utole 2ol A A E L Zapgdo] "ol =
TAZE AT mtolY 2~ #E A=, A T2 st I T % NAE H

A g Ade 42 AEaa.

b 19-1-3-7-1 x KC350 %3
19-1-3-7-1 x KC350 =3e] F; 2 BCFs AEe ¥yS ®HH (F 3
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¥ 2. AC2258 x KC353, CM334 x C353 %<9 Zvt5H, 99 &3 I e
(2001)

A& N Stem rot Root rot
F4(AC2258 x KC353-3)-1 32 1.0 a 1.0 a
F4(CM334 x KC353-3)-5 32 1.0 a 1.2 a
F4(CM334 xKC353-3)-8 32 1.1 ab 3.0 f-h
F4(KC353-3 x CM334)-4 32 15 a-—c 1.9 bc
F4(KC353-3 x AC2258)-8 32 14 a-c 2.3 cd
Fdx @ 32 15 a-—c 2.3 cd
F4(CM334 x KC353-3)-12 30 1.6 b-d 3.2 g-1
F4(KC353-3 x CM334)-7 32 1.7 c-e 41 k-m
AC2258 32 1.7 c-f 24 c-e
FI®x@® 32 1.7 cf 2.6 d-f
F4(CM353- 3 xAC2258)-10 32 1.8 c-f 2.7 d-f
CM334 32 2.1 d-g 1.7 b
F4(CM334 x KC353-3)-10 32 2.2 e-h 34 h-j
F4(KC353-3 xAC2258)-4 32 2.2 e-h 34 h-j
FOx @ 29 2.2 f-h 29 e-g
@ x @ 32 2.2 f-h 3.2 g-1
F-Ox @ 32 25 g-i 3.6 h-k
F4(KC353-3 xCM334)-2 32 25 g-i 3.9 j-m
F4(CM334x KC353-3)-7 32 2.2 h-f 3.4 h-j
F4(KC353-3 x AC2258)-6 32 26 hi 3.6 1-1
F4(KC353-3 xCM334)-8 32 2.6 hi 4.2 Im
F4(KC353-3 xCM334)-6 32 3.0 1 44 mn
KC353-2 22 3.9 j 4.8 no
KC353-1 16 3.9 ] 4.9 no
KC353-6 16 3.9 j 49 o
Geumtop 32 40 j 50 o
KC353-3 ® 16 4.0 j 50 o
KC353-5 16 4.0 j 50 o
Subi 32 4.0 j 50 o

DMRe 93k A #3 P<0.05
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£3. 903, ErhEw BRAYA FuE 54 A FohEw 2 oy wyn
(2001)
A% N g Sk
° 4 S
F7(19-1-3-7-1-1 x KC350-2)11-1-2 32 10a 1.0 a 14 a-e
F7(16-2-2-3-2- x KC353-3)®-1-2 32 10a 1.0 a 1.6 a-f

BC/Fs(19-1-3-7-1-1- x KC350-2)
x19-1-3-7-1-11@-2-1-1-2 2 10a  10a  17bg
F7(16-2-2-3-2- x KC353-3)6)-1-1 32 10a 10a 18 c-h
F7(16-2-2-3-2- x KC353-3)31-1-4 32 10a 10ab 1la

BCIF[(19-1-3-7-1-1- x KC350-2)

x (1913711 x 9-1-37-1-D®-2-1-31 -2 10a 10ab 12 ab

F:(16-2-2-3-2- x KC353-3)®-1-3 32 10a 1.0 ab 1.2 ab
F7(19-2-4-5-3-2 x KC353-1)9-3-1 32 10a 1.0 ab 2.2 h-j
16-2-2-3-2) 32 10a 11 a—¢c 16 a-f
F7(16-2-2-3-2- x KC353-3)30-1-1 32 10a 11 a=c 19 d-i
F7(19-2-4-5-3-2 x KC353-1)#@-3-1 32 10a 12 a-d 14 a-d

BC/Fe[19-1-3-7-1-1- x KC350-2)

x 19-1-3-7-1-1 x 9-1-3-7-1-11®-2-1-3-6
BC\Fs(19-1-3-7-1-1- x KC350-2) . .
1912371 11@-1-1-1 32 10a 12af 15af
KC350-2 32 10a 12 af 16 af
F/(19-1-3-7-1-1 x KC350-2)@1-1 32 10a 12af 18 ch
BC\Fs(19-1-3-7-1-1- x KC350-2)
x 19-1-3-7-1-11®-2-1-3-8
F(19-2-4-5-3-2xKC353-1)@-3-2 32 10a 13 ag 13awc
BC\Fs(19-1-3-7-1-1-xKC350-2) ) .
19137111 B-2-1-3-2 32 10a 13 ah 19 ei

32 10a 12 a—e 20 f-1

26 10a 12 a-f 16 a-f

F7(16-2-2-3-2- x KC353-3)35-1-3 32 10a 13 a-h 2.0 f-i
F7(16-2-2-3-2- x KC353-2)®-1-1 32 10a 13 a-h 2.0 f-i
KC353-3® 32 10a 14 a-h 1.8 d-i
F7(16-2-2-3-2- x K(C353-3)23-1-3® 32 10a 14 a-h 26 j-m

BCFs[19-1-3-7-1-1- x KC350-2)
x19-1-3-7-1-1 x 9-1-3-7-1-1]®-2-1-3-5
BCiFs(19-1-3-7-1-1-xKC350-2) . .
< 19-1-3-7-1-113-2-1-3-3 32 10a 15 c1 22 hj
KC353-2) 32 10a 15 d-1 23 hj
BCiFs(19-1-3-7-1-1- x KC350-2)
x 19-1-3-7-1-1]@-2-1-3-7
F7(16-2-2-3-2- x KC353-3)31-1-2 32 10a 16 e-i 26 j-1

32 10a 14 b-i 19 -

32 10a 15 d-1 23 ik
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F 3(A%). 9, EnlEY B3 AGA FHx SA] AEe EvnlEd 9 oId u
W% (2001)

. — I
KC353-5 32 10a 16 fi1 22 g
BCFs[19-1-3-7-1-1- x KC350-2) . N
% 19-1-3-7-1-1 x 9-1-3-7-1-11@ —2-1-2@ -2 18b 16g7i 231k
BCFs(19-1-3-7-1-1- x KC350-2) . .
< 19-1-3-7-1-113-2-1-1-1 32 10a 1.7 hi 22 g-i
Fr(16-2-2-3-2- x KC353-1)20-2-1 32 10a 17 hi 22 gi
F/(16-2-2-3-2- x KC353-3)23-1-3 32 10a 18 28 k-m
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7lgk KC353 x AC2258, KC353 x CM334 #3}¢] Fy Al's

Hiole ol U&- ofstal FapAo] "WojAm 4] Aol B T TAV T
of wet o]& Hesr] 918ke] KC353 x AC2258, KC353 x CM334 x3e] Fy
oA ZHart & He= Aol dedTa F4 AT CMS FAA H
I8 AgAe] CM334E wujale] W AaAdolm ufole]xo] #3 Zow

Nubs] © 43-8-29} 124-5-2 (83} 71, 200202 welEte] F, 242 AE oot

2. 2002 =

7} KC353 x AC2258, KC353 x CM334 %3 (02A)

KC353 x AC2258, KC353 x CM334 39| Fs Al 59 ErtEn 2 9% A3
A AR Ae F 49 2ok KC353 x AC22583 KC353 x CM334 %3 Fy A7)
Azkel  Hausje] T Fy AlEelA dye] g AHolom, Fs(AC2258  x
KC353-3)-1-8, KC 350-2-5, F5(CM334 x KC353-3)-5B-22, F5(KC353-3 x
AC2258)-8B-5 59 wrHlo] Attt oju o] ¥ Z2 2001d=FH KC350 =
MC4o A FrpE e gy Agade] AR, oF EeAzl Ax 20029%
oﬂE T 7}Zl ol B3t Al AlEol tg BRI oS Adsle Ao

o

=
7 KC350 7J°ﬂ A wa)7E dojd Aoz FALG 2 AL AEI vlae}
AMAAES AEstgdeh KC353 x AC2258, KC353 x CM334 %3e] Z&o A= A
Hho] 2] 2of oFdl Aol #IAEG o, T F uloly s o] Hu Hyrl &

B
=

R
R

AEs AAE AdEstic
th 19-1-3-7-1 x KC350 2% (02Q)

19-1-3-7-1 x KC350 &9 Fs ¥ BCiF; Al%9 FEntEy 2 oo o3k A3t
A AR A= i (3 5 BCFA(19-1-3-7-1-1 x KC350-2) x
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I 4 UE S48 wxde Fs Aldgel EnEy, 98 HJE & UHE
ZAHA

A3 A
BN A& N Stem rot Root rot

SA T
02A018 TFo(@ x @)-10 0.1 1.0 a 1.0 a
02A019 TF(@ x @)-20 0.0 1.0 a 1.0 ab
02A013 F5(AC2258 x KC353-3)-1-8 0.0 1.0 a 1.1 a-c
02A033 KC 350-2-5 0.0 1.0 a 1.1 m
02A002 Fs5(CM334 x KC353-3)-5B-22 04 1.0 a 1.1 a-c
02A011 F5(KC353-3 x AC2258)-8B-50 0.7 1.0 a 1.1 a-c
02A012 F5(KC353-3 x AC2258)-8B-60 1.0 1.0 a 1.2 a-d
02A034 KC 350-2-7 0.1 1.0 a 13 a-e
02A036 KC 350-2-9 0.1 1.0 a 1.3 a-e
02A001 Fs5(CM334 x KC353-3)-5B-7 0.3 1.0 a 13 a-e
02A029 KC 350-2-1 0.1 1.0 a 16 a-g
02A032 KC 350-2-4 0.6 1.0 a 1.7 c-h
02A031 KC 350-2-3 0.0 10 g 1.8 d-h
02A030 KC 350-2-2 0.3 1.0 a 19 f-1
02A016 TF® x @D)-1 1.1 1.1 ab 1.0 ab
02A003 F5(CM334xK(C353-3)-7B-40 1.7 1.1 ab 1.7 c-h
02A017 Fa(® x @)-3 0.0 1.1 a-c 1.0 ab
02A006 F5(KC353-3 x CM334)-4B-1 1.1 1.2 a-c 14 a-f
02A022 SCM 334-*%t}60 2.3 1.2 a-c 1.6 b-g
02A010 Fs(KC353-3 x AC2258)-8B-4 1.2 1.3 a-d 1.3 a-e
02A007 Fs(KC353-3 x CM334)-4B-3 19 1.3 a-d 1.8 e-h
02A004 F5(CM334 x KC353-3)-7B-50 3.8 1.3 a-d 2.1 g-1
02A005 F5(CM334 x KC353-3)-7B-60 3.0 14 a-d 19 f-1
02A014 Fo@ x @)-1 15 1.4 a-d 1.3 a-e
02A009 Fs5(KC353-3 x CM334)-4B-10 1.6 14 a-d 1.7 c-h
02A015 F@x®)-7 09 1.5 b-d 1.8 e-h
02A035 KC 350-2-8 0.1 15 cd 2.7 ]
02A008 F5(KC353-3 x CM334)-4B-8 0.3 1.7 de 2.8 ]
02A041 KC 353-5 1.3 19 f 2.2 hi
02A021 SCM 334-2 O 0.3 2.0 f 2.1 g-1
02A020 SCM 334-1 © 0.0 20 f 24 1]
02A038 KC 353-1 0.0 25 1 39 1
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FAAS). s S48 wulxde Fs Aol £rkEd, 99 45 & 2=

ZAHA
A3 A
BN A& N Stem rot Root rot
SA T
02A042 KC 353-6 1.2 26 f 33 k
02A040 KC 353-3 0.0 29 1 45 m
02A039 KC 353-2 0.3 29 f 46 m
02A037 KC 351 0.3 36 g 46 m
02A024 AA 0.0 40 h 50 m
02A025 vy} 0.0 40 h 50 m
02A027 A= 0.0 40 h 50 m
02A028 H| % 0.0 40 h 50 m
02A026 =} 04 40 h 50 m
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¥ 5 9 EvEY S3ATAE SAAF H7F 2002 53~ tE
BN A% N 721  Stem rot Root rot

BCiF-{(19-1-3-7-1-1 x KC350-2) x

02014 1o e 24 10 a 10a 12a
02Q011 f;fjéﬂf’:f:l‘%}iz:{S}fglflcgfsofz) - 10 a 10a 13 ab
02Q010 Ilgggffé(}fjlljlg};jjz{i S’fffg%()ﬂ)x 11 10 a 10a 14 ab
02Q009 If;lff;gilj;;i l’f;fg’%o*” - 10 a 10a 15 ac
Qo5 BOFAU9-1-3-7-1-1 x KC350-2) x o) 4 . 04 134

19-1-3-7-1-1}3-2-1-3-8-4
02Q001  Fy(16-2-2-3-2xKC353-3)30-1-1-2 32 10 a 10 a 13 a
BCiF7{(19-1-3-7-1-1xKC350-2)x
19-1-3-7-1-1}3-2-1-3-3-2
BCiF-{(19-1-3-7-1-1 x KC350-2) x
19-1-3-7-1-1}3-2-1-1-2-2

02Q005 Fg(19-1-3-7-1-1 x KC350-2)12-1-2-6 29 10 a 11 14 ab
02Q004  Fs(19-1-3-7-1-1 x KC350-2)12-1-2-3 32 11 a 11 a 16 a—c
02Q003  Fg(19-1-3-7-1-1 x KC350-2)12-1-2-1 32 11 a 1.1 ab 16 a-—c
BCiFA(19-1-3-7-1-1 x KC350-2) x
19-1-3-7-1-1}3-2-1-3-3-30
BCiFA{(19-1-3-7-1-1 x KC350-2) x
19-1-3-7-1-1}3-1-1-1-9

02Q002 Fg(19-1-3-7-1-1 x KC350-2)12-1-1-4 22 12 a 14 b 16 a—c
BCFA{(19-1-3-7-1-1 x KC350-2)x

02Q012 32 10 a 10 a 13 a

02Q008 27 10 a 10 a 14 ab

Qo

02Q013 22 11 a 10 a 11 a

02Q007 26 11 a 11 a 14 ab

02Q006 1o s | ety qo1s 2% 13 a 12.ab 21 ¢
02Q016 16-2-2-3-2-10 16 10a 13 a
02Q017 16-2-2-3-2-30 15 10a 12 a
02Q018 19-1-3-7-1-1-1 16 10a 11a
02Q019  19-1-3-7-1-1-2 16 10a 11 a
02Q020 KC350-2-1 10 a
02Q022 KC350-2-30 10 a
02Q024  KC350-2-5 10 a
02Q025 KC350-2-70 10 a
02Q027 KC350-2-90 10 a
02Q028 KC351 10 a
02Q029 KC353-1 10 a
02Q030 KC353-2 O 10 a
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BN A& N #¥uE%  Stem rot Root rot
02Q031 KC353-3 O 10 a

02Q032 KC353-5 10 a

02Q033 KC353-6 1.0 a

02Q021 KC350-2-20 11 a

02Q023 KC350-2-4 11 a

02Q035 ErEHO & 12 10 a 1.0 a 1.3 ab
02Q038 02R040(SCM334) 16 11 a 11 a 14 ab
02Q036  7}EFF+51} 13 1.3 a 11 a 19 cd
02Q037 02R0O08(AC2258) 16 28 b 23 ¢ 2.8 d
02Q034 =% 14 50 ¢ 40 d 50 e

DMRell ¢t Ha 83, P<0.05
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19-1-3-7-1-1}3-2-1-3-8-2 % BCIFA(19-1-3-7-1-1 x KC350-2) x
19-1-3-7-1-1)3-2-1-3-3-1 §o| Enp5Ha} dne] AFgon Hedon, 592
otk diulE G FYe BF % Fgow, o
Agy Az AC22580] FrhEHl W ok Aoz FARJth YE AAE
shgd] Aqskel AelH FAL wHste] by B Astel A ) AA A
$A%9E B oluRE UALANRE AgEM AedH FAS GPo
715387178 GolslH k. KC3502 KC353 AEAES A Akl Aujsta e
KC360 AFel A wol7h pase] A%e] 98 Huel Baye dusar
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3. 2003 =
7} KC353 x AC2258, KC353 x CM334 3} (03A)

KC353 x AC2258, KC353 x CM334 39| Fs 59 Alse 9% Uy=s 1By
(£ 8) tR®e ATSo] oW Aol 1AY Ao w1 b A
oato] A@elol A ot FAE wol Ao o7]4 AR AASE o920

Auet Az 7|9 21 Z3pr} ZF kR ALY ZHyrp =& AESo] @kt 2ol
dolxl= AL A9t fFadg A 03A007(Fs(KC353-3xAC2258)-8B-5-4),
03A008(Fs(KC353-3xAC2258)-8B-6-3), 03A014(KC350-2-4-3),
03A015(KC350-2-2-1), 03A016(KC350-2-2-4),
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% 6. ZFHAd T vlolel s A HeS 9gh wujxg Fio HHE
2+ oA
BN A N Stem rot Root rot
S AT

02B001 F4(KC353-3 x CM334)-1 x 43-8-2 14 1.0 1.1
02B026 KC358-2-3-1 x KC350-2-9 0.1 1.0 1.3
02B022 43-8-2 x 2-39-2-3 04 1.0 1.3
02B002 F4(KC353-3 x CM334)-4-8 x 43-8-2 1.3 1.0 1.3
02B013  43-8-2 x F4(CM334 x KC353-3)-7-4 1.3 1.0 1.3
02B024 103-1-1 x KC358-2-3 0.1 1.0 1.3
02B008 F4(KC353-3 x CM334)-4-10 x 124-5-3 0.3 1.0 15
02B025 KC350-2-9 x KC358-2-3-1 0.5 1.0 15
02B007 F4(KC353-3 x CM334)-4-8 x 124-5-2 0.6 1.0 1.5
02B010 F4(CM334 x KC353-3)-7-6 x 43-8-2 1.1 1.0 1.5
02B011 F4(CM334 x KC353-3)-7-4 x 124-5-2 0.9 1.0 1.7
02B023 103-1-1 x 2-39-2-3 0.4 1.0 1.8
02B009 F4(CM334 x KC353-3)-7-4 x 43-8-2 1.0 1.1 1.1
02B014 43-8-2 x F4(CM334 x KC353-3)-7-5 1.5 1.1 1.3
02B003 F4(KC353-3 x CM334)-4-1 x 124-5-2 0.8 1.1 14
02B012  43-8-2 x F4(KC353-3 x CM334)-4-10 1.1 1.1 1.6
02B006  F4(KC353-3 x CM334)-4-5 x 124-5-2 0.1 1.1 1.3
02B015 43-8-2 x F4(CM334 x KC353-3)-7-5 1.7 1.2 14
02B004 F4(KC353-3 x CM334)-4-1 x 124-5-2 0.3 1.3 1.3
02B005 F4(KC353-3 x CM334)-4-3 x 124-5-2 0.4 15 1.5
02B016  124-5-2 x F4(CM334 x KC353-3)-4-10 0.3 19 1.9
02B017 124-5-2 x F4(CM334 x KC353-3)-7-4 0.4 2.0 2.1
w2 4.0 5.0
FH Z 4.0 5.0
wj 4.0 5.0
A A 4.0 5.0
Az 4.0 5.0
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F 7 ovbold s AR B A BAS ffste] A9 wwjzde F, f44 23

(2002 7}+<)

No. Bacterial Phyto- Phyto-

BN F2 lines of cross No lateral wilt No phthora  phthora
branch stem root
rot rot

02B002-4 F, (KC353-3 x CM334)-4-8 x 43-8-2 47 00 12 a 24 10 a 1.2 a—c
02B002-1 F,; (KC353-3 x CM334)-4-8 x 43-8-2 28 03 12 a 15 11D 11 a-—c
02B005-2 F, (KC353-3 x CM334)-4-3 x 124-5-2 39 0.1 13 b 18 10a 12 a-—c
02B004-1 F, (KC353-3 x CM334)-4-1 x 124-5-2 45 0.0 13 a-b 16 10a 1.3 a-d
02B001-2 F, (KC353-3 x CM334)-1 x 43-8-2 22 01 14 a—c 12 11b 1.2 a-c
02B006-2 F4 (KC353-3 x CM334)-4-5 x 124-5-2 44 0.0 14 a-d 16 10a 1.0 a
02B009-4 F, (CM334 x KC353-3)-7-4 x 43-8-2 49 00 14 a—e 25 10 a 1.2 a-c
02B007-2 F4 (KC353-3 x CM334)-4-8 x 124-5-2 43 0.0 14 a—e 14 10D 19 fg
02B014-4 43-8-2 x F, (CM334xKC353-3)-7-5 14 : 15 a-f

02B001-1 F, (KC353-3 x CM334)-1 x 43-8-2 47 03 15 a-f 23 10a 1.0 ab
02B004-4 F, (KC353-3 x CM334)-4-1 x 124-5-2 36 0.0 15 a-f 12 10a 1.1 ab
02B006-4 F, (KC353-3 x CM334)-4-5 x 124-5-2 41 0.0 15 a-f 15 10 a 1.1 ab
02B013-3 43-8-2 x F, (CM334 x KC353-3)-7-4 49 14 15 a-f 29 10a 11 a-—c
02B009-2 F, (CM334 x KC353-3)-7-4 x 43-8-2 40 00 15 a-f 21 10 a 1.2 a—c
02B012-3 43-8-2 x F,; (KC353-3 x CM334)-4-10 48 0.7 15 a—g 21 10a 12 a-d
02B003-1 F, (KC353-3 x CM334)-4-1 x 124-5-2 46 0.0 16 a-g 21 10 a 10 a
02B008-3 F4 (KC353-3 x CM334)-4-10 x 124-5-3 48 0.0 16 a—g 19 10a 1.2 a—c
02B002-3 F,; (KC353-3 x CM334)-4-8 x 43-8-2 40 03 16 a-g 20 10 a 1.3 a-d
02B014-1 43-8-2 x F, (CM334 x KC353-3)-7-5 46 00 16 a-g 18 10a 1.7 d-f
02B014-3 43-8-2 x F, (CM334 x KC353-3)-7-5 45 06 16 a-g 29 10 a 1.7 d-f
02B010-3 F, (CM334xKC353-3)-7-6 x 43-8-2 45 00 16 a-g 19 10 a 22¢g
02B006-3 F,; (KC353-3 x CM334)-4-5 x 124-5-2 44 0.0 16 a-h 14 10a 10 a
02B009-3 F, (CM334 x KC353-3)-7-4 x 43-8-2 44 01 16 a-h 18 10 a 1.1 ab
02B004-3 F, (KC353-3 x CM334)-4-1 x 124-5-2 28 02 16 ach 6 10a 18 e-g
02B009-1 F, (CM334 x KC353-3)-7-4 x 43-8-2 36 03 17 a-h 15 10a 1.3 a-d
02B003-2 F; (KC353-3 x CM334)-4-1 x 124-5-2 48 0.0 18 a-i 16 10a 10 a
02B007-1 F, (KC353-3 x CM334)-4-8 x 124-5-2 48 0.0 18 a-i 14 10 a 1.1 a-c
02B004-2 F, (KC353-3 x CM334)-4-1 x 124-5-2 48 0.0 18 a-i 15 10a 1.3 a-d
02B002-2 F, (KC353-3 x CM334)-4-8 x 43-8-2 48 06 18 a-i 23 10 a 14 a-d
02B012-1 43-8-2 x F, (KC353-3 x CM334)-4-10 49 14 18 a-1 12 10a 14 a-d
02B003-3 F, (KC353-3xCM334)-4-1x124-5-2 44 01 19 a-1 21 10 a 1.3 a-d
02B015-3 43-8-2 x F, (CM334 x KC353-3)-7-5 43 16 19 a-1i 18 10a 1.7 d-f
02B005-4 F,; (KC353-3 x CM334)-4-3 x 124-5-2 33 0.0 19 b-i 11 10a 10 a
02B013-1 43-8-2xF, (CM334 x KC353-3)-7-4 49 15 19 b-1i 24 10 a 1.0 ab
02B008-4 F, (KC353-3 x CM334)-4-10 x 124-5-3 47 0.0 19 b-i 10 10a 1.1 ab

X
X
X
X
X
X
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E 7 (AF). vpolef = AR B A RS fete] A wnfxde] F2
AA A7 (2002 7H)

BN Fy lines of cross No No. Bacterial No Phyto-  Phyto—
lateral wilt phthora  phthora
branch stem rot root rot

02B001-4 F, (KC353-3 x CM334)-1 x 43-8-2 40 0.4 1.9 b-i 17 1.0 a 1.2 a-d

02B015-4 43-8-2 x F, (CM334 x KC353-3)-7-5 47 0.4 1.9 b-i 20 1.0a 1.5 b-e

02B011-1 F, (CM334 x KC353-3)-7-4 x 124-5-2 48 0.6 19 b-j 20 10 a 1.1 ab

02B011-2 F, (CM334xKC353-3)-7-4 x 124-5-2 39 0.0 2.0 b-i 11 1.0a 1.0 a

02B005-3 F, (KC353-3 x CM334)-4-3 x 124-5-2 42 0.0 2.0 b-j 13 10 a 1.2 a—c

02B013-4 43-8-2 x F, (CM334 x KC353-3)-7-4 44 0.3 20 b-k 19 1.0a 1.3 a-d

02B015-2 43-8-2 x F, (CM334 x KC353-3)-7-5 45 0.0 20 cck 11 1.0a 1.3 a-d

02B014-2 43-8-2 x F, (CM334 x KC353-3)-7-5 42 0.1 20 cck 16 1.0a 1.4 a-d

02B006-1 F, (KC353-3 x CM334)-4-5 x 124-5-2 38 0.2 2.1 d-1 12 1.0a 1.3 a-d

02B012-2 43-8-2 x F, (KC353-3 x CM334)-4-10 37 0.3 2.1 d-1 13 1.0a 1.4 a-d

02B007-4 F, (KC353-3 x CM334)-4-8 x 124-5-2 47 0.0 2.1 el 14 1.0a 1.1 ab

02B013-2 43-8-2 x F, (CM334 x KC353-3)-7-4 49 0.1 2.2 f-1 14 1.0a 1.1 ab

02B010-2 F, (CM334 x KC353-3)-7-6 x 43-8-2 47 0.1 2.2 g-1 12 1.0a 1.2 a-—c

02B008-2 F, (KC353-3 x CM334)-4-10 x 124-5-3 45 0.2 2.2 g-1 9 1.0a 1.3 a-d

02B010-4 F, (CM334 x KC353-3)-7-6 x 43-8-2 47 0.1 23 h-m 14 1.0a 1.3 a-d

02B010-1 F, (CM334 x KC353-3)-7-6 x 43-8-2 46 0.3 24 i-m 12 1.0a 1.1 ab

02B015-1 43-8-2 x F, (CM334 x KC353-3)-7-5 28 26 j-m

02B007-3 F, (KC353-3 x CM334)-4-8 x 124-5-2 46 0.0 26 k-m 10 10a 1.3 a-d

02B008-1 F, (KC353-3 x CM334)-4-10 x 124-5-3 47 0.6 2.7 lm 10 1.0a 1.0a

02B005-1 F, (KC353-3 x CM334)-4-3 x 124-5-2 31 36 n

SCM334 A source of res. to P. capsici 25 09 1.8 a-i 16 1.1a 16 c-f

Kumdang Commercial F1 hybrid cultivar 25 29 m 25 4.0 c 50h

Kumtap Commercial F1 hybrid cultivar 26 4.0 no 26 40 c 50h

Tantan  Commercial rootstock cultivar 25 43 op 25 10a 10a

Sla;taguru Commercial rootstock cultivar 25 48 p 25 10a 10a

DMRel ¢Jg FF&3, P<0.05
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%8 EUEH, 9% HFAIYAE S84 9 e
BN AE No 7:}%% Stem rot Root rot
AT

03A017  Fs(KC353-3 x CM334)-4B-1-4 16 2.1 10a 1.0 a
03A002 F3(@ x @)-2-5 16 1.0 10a 1.0 a
03A012 Fe(CM334 x KC353-3)-5B-7-5 11 0.0 10a 1.0 a
03A013 KC350-2-4-1 5 04 10a 1.0 a
03A001 Fi(@ x @)-1-6 16 0.9 10a 1.0 a
03A005 KC350-2-5-4 16 0.1 10a 1.1 ab
03A007 Fs(KC353-3 x AC2258)-8B-5-4 16 0.5 10a 1.1 ab
03A003 Fe(AC2258 x KC353-3)-1-8-5 16 0.0 10a 11 a
03A009 Fe(KC353-3 x AC2258)-8B-6-5 16 1.3 10a 11 a
03A011 KC350-2-9-2 16 0.3 10a 11 a
03A019 Fe(KC353-3 x AC2258)-8B-4-3 16 2.3 10a 1.1 ab
03A018 Fs(KC353-3 x AC2258)-8B-4-2 16 4.7 10a 11 a
03A010 KC350-2-9-1 16 2.0 10a 1.2 ab
03A006 Fe(CM334 x KC353-3)-bB-22-5 16 0.9 10a 1.2 ab
03A008  Fs(KC353-3 x AC2258)-8B-6-3 16 0.4 10a 1.2 ab
03A016 KC350-2-2-4 16 0.2 10a 1.2 ab
03A015 KC350-2-2-1 16 04 10a 1.3 ab
03A020 F3(@ x @)-1-4 16 7.8 10a 1.3 ab
03A004 KC350-2-5-1 16 0.0 10a 1.3 ab
03A014 KC350-2-4-3 12 0.3 1.2b 1.3 ab
03A021 Bl 16 0.2 10a 1.0 a
03A022 7}EF- ) 16 0.0 10a 11 a
03A023 & AMo]xz 16 0.0 10a 1.0 a
03A024 CM334 16 12.3 10a 1.0 a
03A025  AC2258 16 24 10a 1.0 a
03A026 &AL 16 1.2 10a 11 a
03A027 1] 32 0.3 3.8¢c 48 ¢
03A028 =33 32 0.1 40d 50 ¢
03A029 & 32 0.5 40d 50 ¢
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03A018(F6(KC353-3x AC2258)-8B-4-2), 03A019(Fs(KC353-3x AC2258)-8B-4-3),
03A020(F3(@x@)-1-4) ¥ 7|tj& Axratar YA & 27 HolA &gkt 184
o E AT AN ¢ AAE ARdd AFF AT (1S,

e 03A014(KC350-2-4-3), 03A015(KC350-2-2-1), 03A016(KC350-2-2-4)+=
of#l EElata gl Aol ATt AT el mlolgs FTAZF Hoelx ka3

sgol 58 AAE Adagt

Y. 19-1-3-7-1 x KC350 %38 (03Q)
19-1-3-7-1 x KC350 Z#2Fy @ BCiFs A%< Fvlsd 9 99 = %
9¢} Zt} o] A¥oA FEYAE AL Fy Hrhs BCiFs AleEolA A5 Aol A<
A FulgH gyl A AlSEol Wol Hlthes Holth 53

03Q009, = BCFs{(19-1-3-7-1-1 x KC350-2) x 19-1-3-7-1-1}3-2-1-3-3-1-5)+=

27 el

HpolH & BEARAY F4& flste] AT ww) == Fs Al
o tig AFAH A A= ® 100 2o giFEe AEEe]
ol A A ste] mpolgf o

= NAEL B SHsta Fe MAZRE o deo 22 AEsgT (1
9

g A3 @ Sad ge 9 ) (03X)

2002 0] HTo] S48 KC3071 50 Fukg, oy BgAdd 4% 5
g mueiden 7 Fel el dd AT 7
. Aol mE zio] nEe AFHL Ve AUAASL s 20w

Aufsto]l Fo A A 3kAH

N
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X9 FukE, 99 EFAYAL Fulx SAAEY EHE
2o oA i St
BN Line Ha Bactg rial e Root rot
4 wilt rot

BCiFs{(19-1-3-7-1-1 x KC350-2) x

03Q009 19-1-3-7-1-113-2-1-3-3-1-5 © 00a lla 1.0a 1.0 a
BCiFs{(19-1-3-7-1-1 x KC350-2)x

03Q013 19-1-3-7-1-113-2-1-3-8-4-2 © 00a l4ab 10a 10 a
BCiFs{(19-1-3-7-1-1 x KC350-2)x

03Q006 19-1-3-7-1-1)3-1-1-1-9-5 O 00a 1.3a ll1a 10 a
BCiFs{(19-1-3-7-1-1 x KC350-2)x

03Q010 19-1-3-7-1-113-2-1-3-3-2-4 © 00a lla lla 11 ab
BCiFs{(19-1-3-7-1-1 x KC350-2) x -

03Q011 19-1-3-7-1-1)3-2-1-3-3-3-2 O 00a 11la l1a 11 a—c
BCiFs{(19-1-3-7-1-1 x KC350-2) x -

03Q007 19-1-3-7-1-113-2-1-1-2-2-2. O 0.1a 1.3a ll1a 13 a—c
BCFs{(19-1-3-7-1-1 x KC350-2)x

03Q008 19-1-3-7-1-1)3-2-1-3-1-6-1 O 00a 11a l1a 10 a

03Q012 BCiFs{(19-1-3-7-1-1 x KC350-2)x 00a l16a—c 13a 13 a—c

03Q004 Fy(19-1-3-7-1-1xKC350-2)12-1-2-6-4 04b l4ab 13a 14 a-—c

03Q003 Fy(19-1-3-7-1-1xKC350-2)12-1-2-3-2 0.0 a 24cd 14a 16 a-—c

03Q002 Fy(19-1-3-7-1-1xKC350-2)12-1-2-1-3 0.0 a 18a-c 1l4a 13 a-—c
BCiFs{(19-1-3-7-1-1 x KC350-2) x - -

03Q005 19-1-3-7-1-113-1-1-1-5-10 00a l6a—c 15a 1.8 b-d

03Q001 Fy(19-1-3-7-1-1xKC350-2)12-1-1-4-5 0.0 a 19a-c 16a 19 cd

03Q014 19-1-3-7-1-1-2-1 O 0.0a 17a—c 16a 14 a-—c

03Q018 B14-2-2-2-1 00a 24cd  24b 24 de

03Q015 19-1-3-7-1-1-2-3 00a 3.2d 26bc 29 e

03Q016 19-1-3-7-1-1-2-5 © 00a 24cd 30c 28 e

03Q017 KC350-3-4 O 0la 1.0 a 40d 50 f

03Q019 32001-2-3 O (KC200-2) 13¢c 19a-¢c 40d 50 f

03Q020 &% 00a 23bc  40d 50 f

DMRe gk H g P<0.05.
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10. EvkEY, 99, Hholel s AR ATH4S A% wvjxde] F3 2=

03BN As S N  Stem rot  Root rot
03B024 F5{F4(KC353-3 x CM334)-4-10 x 124-5-3}-10 16 10 a 1.0 a
03B047 F3{43-8-2 x F4(CM334 x KC353-3)-7-5}-30 16 10 a 1.0 a
03B003 F3{F4(KC353-3 x CM334)-4-8 x 43-8-2}-10 16 10 a 1.0 a
03B051 F3{KC350-2-9 x KC358-2-3-1}-30 16 10 a 1.0 a
03B005 F3{F4(KC353-3 x CM334)-4-8 x 43-8-2}-30 16 1.0 a 1.0 a
03B006 F3{F4(KC353-3 x CM334)-4-8 x 43-8-2}-40 16 1.0 a 1.0 a
03B046 F3{43-8-2 x F4(CM334 x KC353-3)-7-5}-20 16 10 a 1.0 a
03B053 F3{KC358-2-3-1 x KC350-2-9}-40 16 10 a 1.0 a
03B045 F5{43-8-2 x F4(CM334xK(C353-3)-7-5}-30 16 10 a 10 a
03B044 F5{43-8-2 x F4(CM334xK(C353-3)-7-5}-20 16 10 a 10 a
03B040 F5{43-8-2 x F4(CM334xKC353-3)-7-4}-20 16 1.0 a 1.0 a
03B039 F3{43-8-2 x F4(CM334xKC353-3)-7-4}-10 16 10 a 1.0 a
03B013 F3{F4(KC353-3 x CM334)-4-1 x 124-5-2}-30 16 10 a 1.0 a
03B041 F35{43-8-2 x F4(CM334xKC353-3)-7-4}-3 16 1.0 a 1.0 a
03B015 F3{F4(KC353-3 x CM334)-4-3 x 124-5-2}-20 16 10 a 1.0 a
03B016 F3{F4(KC353-3 x CM334)-4-3 x 124-5-2}-30 11 10 a 1.0 a
03B017 F3{F4(KC353-3 x CM334)-4-3 x 124-5-2}-40 16 1.0 a 1.0 a
03B050 F3{KC350-2-9 x KC358-2-3-1}-20 16 10 a 1.0 a
03B049 F3{KC350-2-9 x KC358-2-3-1}-10 16 10 a 1.0 a
03B052 F3{KC358-2-3-1 x KC350-2-9}-10 16 10 a 1.0 a
03B021 F3{F4(KC353-3 x CM334)-4-5 x 124-5-2}-40 16 10 a 10 a
03B022 F3{F4(KC353-3 x CM334)-4-8 x 124-5-2}-10 16 10 a 1.0 a
03B042 F5{43-8-2 x F4(CM334 x KC353-3)-7-4}-4 16 1.0 a 1.0 a
03B048 F3{43-8-2 x F4(CM334 x KC353-3)-7-5}-40 16 1.0 a 1.0 a
03B038 F3{43-8-2 x F4(KC353-3 x CM334)-4-10}-30 16 10 a 1.0 a
03B037 F3{43-8-2 x F4(KC353-3 x CM334)-4-10}-20 16 10 a 1.0 a
03B036 F3{F4(CM334 x KC353-3)-7-4 x 124-5-2}-20 16 10 a 10 a
03B043 F5{43-8-2 x F4(CM334xK(C353-3)-7-5}-10 16 10 a 1.0 a
03B033 F3{F4(CM334 x KC353-3)-7-6 x 43-8-2}-20 16 1.0 a 1.0 a
03B035 F3{F4(CM334 x KC353-3)-7-4 x 124-5-2}-10 16 10 a 1.0 a
03B001 F3{F4(KC353-3 x CM334)-1 x 43-8-2}-10 16 10 a 11 a
03B018 F3{F4(KC353-3 x CM334)-4-5 x 124-5-2}-10 16 10 a 11 a
03B019 F3{F4(KC353-3 x CM334)-4-5 x 124-5-2}-20 16 10 a 11 a
03B032 F3{F4(CM334 x KC353-3)-7-6 x 43-8-2}-10 16 10 a 11 a
03B014 F5{F4(KC353-3 x CM334)-4-1 x 124-5-2}-40 16 10 a 11 a
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E 10(AI%). Erkad, 99, vold 2 A ATHAES AT izl Fs
Az 9% A4
03BN A&l < No Stem rot  Root rot
03B012  F3{F4(KC353-3 x CM334)-4-1 x 124-5-2}-20 16 10 a 11 a
03B002  F3{F4(KC353-3 x CM334)-1 x 43-8-2}-40 16 1.0 a 11 a
03B031  F3{F4(CM334 x KC353-3)-7-4 x 43-8-2}-40 16 1.0 a 1.1 a
03B004  F3{F4(KC353-3 x CM334)-4-8 x 43-8-2}-20 16 10 a 11 a
03B011 F3{F4(KC353-3 x CM334)-4-1 x 124-5-2}-10 16 10 a 11 a
03B026  F3{F4(KC353-3 x CM334)-4-10 x 124-5-3}-30 16 10 a 11 a
03B025  F3{F4(KC353-3 x CM334)-4-10 x 124-5-3}-20 16 10 a 11 a
03B034  F3{F4(CM334 x KC353-3)-7-6 x 43-8-2}-40 16 1.0 a 1.2 a-—c
03B010  F3{F4(KC353-3 x CM334)-4-1 x 124-5-2}-40 16 1.0 a 1.2 a—c
03B009  F3{F4(KC353-3 x CM334)-4-1 x 124-5-2}-30 16 1.0 a 1.2 a-—c
03B007 TF3{F4(KC353-3 x CM334)-4-1 x 124-5-2}-10 16 10 a 1.2 a—c
03B027  F3{F4(KC353-3 x CM334)-4-10 x 124-5-3}-40 16 10 a 1.2 a-—c
03B008  F3{F4(KC353-3 x CM334)-4-1 x 124-5-2}-20 16 10 a 1.3 a-d
03B020  F3{F4(KC353-3 x CM334)-4-5 x 124-5-2}-30 16 1.0 a 1.3 a-d
03B028  F3{F4(CM334 x KC353-3)-7-4 x 43-8-2}-10 16 1.0 a 1.3 a-d
03B029 F3{F4(CM334 x KC353-3)-7-4 x 43-8-2}-20 16 10 a 1.4 b-d
03B023  TF3{F4(KC353-3 x CM334)-4-8 x 124-5-2}-40 16 10 a 1.4 b-d
03B030  F3{F4(CM334 x KC353-3)-7-4 x 43-8-2}-30 16 10 a 1.5 cd
03B071  7}E}+-F-w} 16 1.0 a 1.0 a
03B072 ek 16 1.0 a 1.0 a
03B073 =% 16 34 d 46 f
03B074 =3 16 31d 45 f
03B075  AC2258 16 10 a 10 a
03B076  CM334 16 1.0 a 10 a
03B077  KC350 16 14 ¢ 16 d
DMRel| °] gk e, P<0.05.
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9 8 KC353 x CM334elA §A3 Algs diyiE Fagdo] mfg wrAd wj¢
=Aem, 1 FolA= 03A007, 5 Fe(KC353-3 x AC2258)-8B-5-4¢] 3}
7h F kv (2003).

a9 9. BCFs(19-1-3-7-1 x KC350) A& FolA EvEn, oW Addeln o]
A ol A FHapdo]l F2 AE (03A009) ()eF EvhE, 4, il

g2 BAATAY Aesd AS04B)Ee £ = (20031)
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YT e ZARAL fetel 24

i

At IS

FFEDe] 93 A

3} A

o

SAHNE AL I RRTES =2 Stem rot Root rot
03X014 KC350-2-4-1 1.9 1.0 a 1.1 ab
03X022 19-1-3-7-1-1-2-1 0.0 1.0 a 1.1 ab
03X008 19-1-3-7-1 x F7(19-1-2-3-1 x KC406-1) 0.4 1.0 a 1.0 a
03X001 KC350-2-4-1 x {F3(@ x @)-1}-1 0.6 10 a 1.0 a
03X009 AC2258 X SCM334 1.3 1.0 a 1.0 a
03X005 KC350-2-4-1 x { F3(@ x 3)-2}-5 0.4 1.0 a 1.0 a
03X002 KC350-2-4-3 x {F3(@ x Q)-1}-1 0.5 1.0 a 1.0 a
03X004 KC350-2-7-2 x {F3(@ x @)-1}-4 0.1 1.0 a 1.0 a
03X012 F3(@ x ®)-1-5 0.0 1.0 a 1.0 a
03X013 F3(@ x ®)-2-5 04 1.0 a 1.0 a
03X010 SCM334 x AC2258 19 1.0 a 1.0 a
03X003 KC350-2-7-2 x {F3(@ x 3®)-1}-2 0.0 1.0 a 1.0 a
03X016 KC350-2-7-2 0.1 1.0 a 1.0 a
03X011 Fs(@ x 3)-1-1 0.1 1.0 a 1.0 a
03X006 KC358-2-3-1-1 x 1-31-1-1-5-9 0.0 10 a 1.0 a
03X024 AC2258 04 1.0 a 1.0 a
03X020 2-91-9-1-5- 0.0 1.0 a 1.0 a
03X028 ErEF 0.2 1.0 a 10 a
03X025 CM334 9.9 1.0 a 1.0 a
03X027 7}eEF-Fnm} 0.3 1.0 a 10 a
03X021 F7(19-1-2-3-1 x KC 406-1)2-7-4 3.6 10 a 1.3 b
03X017 KC358-2-3-1-1 0.3 1.0 a 18 d
03X015 KC350-2-4-3 0.6 1.1 ab 1.0 a
03X007 KC358-2-3-1-2 x 2-91-9-1-5-9 0.5 1.1 ab 1.2 ab
03X019 1-31-1-1-5- 0.0 1.1 ab 15 ¢
03X018 KC358-2-3-1-2 1.7 1.1 b 14 ¢
03X023 &AM x]J1-1 0.0 40 c 50 e
03X026 =9 0.0 40 c 50 e
DMRel &3t H 3 P<0.05
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4. 2004 =

7h EukE, 99 ARE dE S48 AlE (04A)

03AT, & KC353 x AC2258, KC353 x CM334ol4 A% ASE
19-1-3-7-1 x KC350014 AAE ASE, 281 03X, & THAS 93] 20029 =
of #Adgh 23 Tl M AT FoA fFEe AS ol
B gel o S HAS A #1294 2

F7(KC353-3 x AC2258)-8B-5-4-4¢] Zwtgw ¥ o] A HAS Holx &
ol 7b4 AaAoel #e Aoz Uehgon thSo@E BCF(19-1-3-7-1-1 x
KC350-2) x 19-1-3-7-1-1}3-2-1-3-3-1-5-324 2003 =%E ol = 7AlFolt}
olo] A KC358-2-3-1-1-2, KC268-1-1-4-4, F7(KC353-3 x AC2258)-8B-4-2-1,
KC350-2-2-1-3 5¢] £o& EvtEw ¥ oo wo] At

2o Aty AFTES 2ol At AustEs A% ¥
Zakginh. 28y 20049 el s EvbEH S U GAHAgA EEe WY
3 wFE AL, gue 9 e #FE EslY HFee] Aol F v A

2 Aue #d=EY FE= AAZ ey AlRE T (1E

10). 284 F2 HAAAA AUz BEFHAY 04A002, F  F(KC353-3 x
AC2258)-8B-5-4-4, 04A033, &  BCFo{(19-1-3-7-1-1 x KC350-2) x
19-1-3-7-1-1}3-2-1-3-3-1-5-3, L8] 3 04A006, Z KC350-2-2-1-3914+& 74 7}
A7F deEhA ekgkth e KC358-2-3-1-1-23F KC268-1-1-4-4°1 - %= 74 71 A
7 1tk 04A002% EvhEH 3 AWl wig- Aeta FAAALE FL& Holl o w
ool g Asrntt dA3] weol et Aol dAck (27 11). 1A 1
FETOoE FEeVE e STAERE AFESAY AU RiEo=w g
AED & e Aoz AZAHATY. 04A0332 BCiFo{(19-1-3-7-1-1 x
KC350-2) x 19-1-3-7-1-1}3-2-1-3-3-1-5-32 A o]n] 2003 d =55 Zxutago] =
A Fgo]l Fow EupEHy g AYdoR e v glom 2004 el =
2o Agoz eyt (29 12). 28A 20043 %0 AES REEYS H3k Ay
S Algaelth 04A006, & KC350-2-2-1-3% 2000 %= 7ol 19-1-3-7-13 =
AuwnjE ZoF FAHEH, 016’ A Eutgwa A EgAFPgoR AwE o]
= AgoR Aol g st Bdo] ofw wlg §gs)

TRATES] AT - MAES Ad SAHS 24 dyes % 139 2

1] [y

o
)
{o
A )
2
o

e

%3 @ Eriew 3

oo
[

tlo
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BN = - Bk a9 9w A9y
=71 w e =71 w e

04A002 F7(KC353-3 x AC2258)-8B-5-4-40 1.0a 10a 10a
BCiFo{(19-1-3-7-1-1 x KC350-2) x )

04A033 10a 10a 3.2 hi
19-1-3-7-1-1}3-2-1-3-3-1-5-30

04A037 KC 358-2-3-1-1-20 10a 11a 29hi 10 a 24 d-f

04A031 KC268A x KC268-1-1-4 (CMS) 10a 19c-e 42jk 21 c 38 g

04A032 KC268-1-1-4-4 O 10a 21d-f 43jk 29d 43 ¢g

04A013 F7(KC353-3 x AC2258)-8B-4-2-10 1.1 a 10a 13 a-—c

04A006 KC 350-2-2-1-30 11a 10 a 14 a-d

04A012 KC 350-2-2-4-60 11la 10a 14 a-d

04A017 F3(@x®)-1-4-20 11a 10 a 19c-e
BCiFo{(19-1-3-7-1-1 x KC350-2)x .

04A034 11a 10a 3.1 hi
19-1-3-7-1-1}3-2-1-3-8-4-2-70

04A014 F7(KC353-3xAC2258)-8B-4-2-40 11ab 10a 14 a-d

04A005 KC350-2-4-3-40 l1ab 10a 14 a-d

04A010 KC350-2-2-4-20 1lab 1la 1.9b-e

04A015 F7(KC353-3 x AC2258)-8B-4-2-60 12a-—c 10a 1.8 b-e

04A007 KC 350-2-2-1-50 12a-c 12ab 20d-f

04A038 KC 358-2-3-1-1-50 13a-d 12ab 32hi 10 a 30 f

04A016 Fs(KC353-3 x AC2258)-8B-4-3-40 13a-d 12ab 19c-e

04A009 KC 350-2-2-4-10 13a-d 1la 14 a-d

04A008 KC 350-2-2-1-60 13a-d 14a—c 1l6a-d

04A011 KC 350-2-2-4-50 l4a-e 10a 22e-g

04A001 F7(KC353-3 x AC2258)-8B-5-4-20 14 a-e 12ab 20d-f

04A036 KC 358-2-3-1-1-10 15a-f 14a-—c 31hi 14 ab 29 ef

04A004 F7(KC353-3 x AC2258)-8B-6-3-30 1.6a-f 12ab 13ab

04A030 124-8-1-4-30 16a-f 17b-d 32hi 14 ab 23 de

04A029 124-8-1-4-10 17a-g 16a-d 28hi 10 a 14 ab

04A018 &A1 F2 17a-g 19c-e 29hi 13 ab 25 d-f

04A019 KC200-2-1-1 17a-g 40h 501 40 e 50 h

04A003 F7(KC353-3 x AC2258)-8B-6-3-10 18a-g l4da—c 1l5a-d

04A020 =g xAl 20b-f 40h 501 40 e 50 h

04A027 A xB20 23f-1 40h 501 40 e 50 h

04A022 = xA2 24¢g-j 40h 501 40 e 50 h

04A026 &4 xB20 24g-j 40h 501 40 e 50 h

04A028 (HJA*124-8-1) x 124-8-1-4-2 25g-) 23ef 39]j 16 a—c 3.0 f

04A023 &4 xA2 28h-k 40h 501 40 e 50 h

04A021 & =Al 30jk 40h 501 40 e 50 h
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E 12 (AFH). Zokg, 98 53 A4 AT dHE (2004 )
BN A% o2 R A 9yy ouvl
Z=7) w 71 i
04A025 #HA%B10O 30jk 40 h 501 40e 50 h
04A035 19-1-3-7-1-1-2-1-50 35k 33 g 45kl 10a 15 ab
04A039 7}E}-Fu} 22ei 26 f 43jk 14ab 21 cd
04A040 et 1la 10 a 26f-h 10a 10 a
04A041 E}7IUI & 16af 14 a—c 33i 10a 23 de
04A042 R-Al|o] X 29i-k 34 gh 48kl 17bc 23 de
04A043 R-39(&&2) 21d-g 19 ce 29hi 10a 29 ef
04A044 3FF e 13a-d 12 ab 28g-i 10a 16 hc
04A045 U A|erat llab 14 a—c 28g-i 10a 28 d-f
04A046 wum 10a 40 h 501 40e 50 h
04A047 &% 19b-g 40 h 501 40e 50 h
04A048 & 15a-f 40 h 501 40e 50 h
04A049 M eAdme a3 17a-g 40 h 501 40e 50 h
04A050 4<% 12a—c 40 h 501 40e 50 h
DMRel 9] H i3, P<0.05
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3 (8/2/04)

BN A= I} I+ %E
(cm) (cm) (Brix)
04A002-2B  F7(KC353-3 x AC2258)-8B-5-4-4 105 1.8 8.0
04A002-5B F7(KC353-3 x AC2258)-8B-5-4-4 11.3 2.0 7.0
04A002-6B  F7(KC353-3 x AC2258)-8B-5-4-4 11.0 1.7 6.5
04A003-1B  Fs(KC353-3 x AC2258)-8B-6-3-1 9.7 1.6 9.0
04A003-3B  F7(KC353-3 x AC2258)-8B-6-3-1 8.6 1.7 9.0
04A003-4B  F7(KC353-3 x AC2258)-8B-6-3-1 85 1.6 7.0
04A003-6B  F#(KC353-3 x AC2258)-8B-6-3-1 94 1.8 7.0
04A004-2B  F7(KC353-3 x AC2258)-8B-6-3-3 8.1 1.6 9.0
04A006-1B KC 350-2-2-1-3 85 15 9.0
04A006-2B KC 350-2-2-1-3 84 2.0 7.0
04A006-3B KC 350-2-2-1-3 8.7 15 7.0
04A006-4B KC 350-2-2-1-3 8.8 19 9.0
04A006-5B KC 350-2-2-1-3 7.0 1.8 7.0
04A032-2B KC268-1-1-4-4 8.1 15 5.0
BCiFo{(19-1-3-7-1-1 x KC350-2) x
04A083-1B ot L 9.0 18 6.0
BCiFo{(19-1-3-7-1-1 x KC350-2) x
04A083-4B "t L 96 13 7.0
BCiFo{(19-1-3-7-1-1 x KC350-2) x
04A083-58 o7t L 95 19 7.0
BCiFo{(19-1-3-7-1-1 x KC350-2)x
04A083-68 o0 T 10.7 13 7.0
04A037-4B KC 358-2-3-1-1-2 8.3 24 6.0
04A038-2 KC 358-2-3-1-1-5 8.9 2.2 6.0
04A038-4B KC 358-2-3-1-1-5 11.6 2.4 6.0
04A038-6B KC 358-2-3-1-1-5 9.9 2.2 6.0
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17 11, 04A002, 3 F(KC353-3 x AC2258)-8B-5-4-4¢] 74, 2344
uhoulsE o] @ade] wWol yepdTh
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a9 12, 04A033, =  BCiFo(19-1-3-7-1-1x1 x KC350-2)3-2-1-3-3-1-5-3.
g, EvkEel oA HA xR e B AdEet 1 o] 04A0339] 17

S Aobal mir s, Aabgeish Be B,
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. KC350-2-2-1-39] 4, o3& 19-1-3-7-13 KC350°0] AAmwje 7o

sHslen, xvkad, A HaAdA o, o] dmu Zapido] vy

$ $5ete] Wl f83A B8R = A Aow FrAHAC
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¥ 14, FvkE, 949, vlolg s ¢ % B SAAFe] ks € 99 A4
BN A% RS S
\ T =7] o

04B012 F4{43-8-2 x F4(CM334 x KC353-3)-7-4}-1 2.4 rs 10 a 10a 10a
04B015 F4{KC358-2-3-1 x KC350-2-9}-4-3 04 a—e 10 a 10a 10a
04B022 Fo(KC 350-2-7-2 x (Fy(@x@)-1)-4) 11g1 10a 10a 10a
04B018 Fa(KC 350-2-4-1 x {(Fo(@*@)-1}-1) 12h1 10a 10a lla
04B003 FalF(KC353-3xCM334) 4 1:124 52 14 12 h1 10a 10a 12ab
04B027 E&f;gﬂ BOIFS(A4 21 02 ab 10a 13a-c 21d
04B047 KC350 21 q-s 10 a 40f 50i
04B013 F4{43-8-2xF4(CM334xKC353-3)-7-4}-2-5 25 s 10 ab 10a 10a
04B016 FAKC358-2-3-1 x KC350-2-9)-4-4 06 b-f 10ab 10a 10a
04B023 Fo(KC 350-2-7-2 x (F(@x@)-1)-4) 18 mq 10 ab 10a 10a
04B005 F{F4(KC353-3xCM334)-4-3%x124-5-2}-3-4 1.6 I-p 10 ab 10a 10a
04B019 Fa(KC 350-2-4-3 x {(Fo(@x@)-1}-1) 08 c-h 10 ab 10a 10a
04B020 Fa(KC 350-2-4-3 x {(Fo(@x@)-1}-1) 20 p-s 10 ab 10a 10a
04B021 Fo(KC 350-2-7-2 x (Fy(@x@)-1)-2) 05 ae 10 ab 10a 1la
04B002 FalF4(KC353-3xCM334) 4 1124 5-2) 12 22 q-s 10 ab 10a 12a
04B031 Fa3-8-2-2xBCiFs(5H] 2xKC350-2))-2-10 0.3 a-c 1.1 ab 24e  38h
04B049 BEH % 25s 1lab 10a 10a
04BO17 FAKC 350-2-4-1 x {Fy(@ x @)-1)-1) 04 a-d 11 ab 10a 10a
04B026 Fo(KC 350-2-4-1 x { Fo@ x @)-2)-5) 12 h-1 11 ab 10a 12ab
04B025 Fa(KC 350241 x { Fo(@ x ®)2)5) 15 ko 11ab ldac 10a
04B024 Fo(KC 350-2-4-1x { Fs(@ = @)-2)-5) 11 =k 11 a-c 10a 16¢
04B008 Fy{F4(KC353-3xCM334)-4-8x124-5-2}-1-4 0.0 a 11 a—¢c 13a—c 18¢c
04B011 FAF4(KC353-3xCM334)-4-10x124-5-3}-4-1 0.3 a—¢ 1.1 a-d 1.1a 1.3 ab
04B010 F{F4(KC353-3xCM334)-4-10x124-5-3}-2-5 24 rs 11 ad 11a 12 a
04B032 Fi{3-8-2-2xBCIF5(51] £xKC350-2)}-2-11 03 a-c 11 a-d 12ab 25e
04B014 F4{43-8-2xF4(CM334xKC353-3)-7-4}-4-2 1.8 m—qg 11 a-d 10a 10a
04B009 FHF4(KC353-3xCM334)-4-10x124-5-3}-2B 1.8 m-q 1.1 a-d 10a 1.2 ab
04B001 F4F4(KC353-3xCM334)-4-1x124-5-2}-1-1 18 m—q 12 a—e 10a 1.3 ab
04B038 Fuf3-56-2- 1xBCIFy(4H 2xKC3B0-21-2-1 03 a-c 12 ae 15bc  21d
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% 14 (A%K). Evkg, 949, vlole 2~ 2 ¢ 53 S4AFe] Erted 2 o9
] &4
. . Ade EvhE AW 9

R (323 =71

04B007 F{F4(KC353-3xCM334)-4-3x124-5-2}-3-6 20 p-s 13 a-f 1.0a 10a
04B006 Fa{F4(KC353-3xCM334)-4-3x124-5-2}-3-5 14 jn 13 a-f 10a 1la

04B004 Fy{F4(KC353-3xCM334)-4-3x124-5-2}-3-1 08 d-i 13 a-f 10a 12ab
04B039 F4{3-56-2-1xBCF5(5H] 2 xKC350-2)}-2-3 03 a—c 13 a-f 13ac 15hbc
04B033 F4{3-8-2-2xBC F5(5+°] 2xKC350-2)}-2-12 05 a-e 13 a—f 25e 33g
04B034 F4{3-8-2-2xBCF5(5H] ZxKC350-2)}-2-1 05 a-e 13 a-f 13a-c 2.2d

04B048 KC358-2-3-1-1-20 19 oor 14 b-g 1.0a 10a
04B029 F4{1-39-1-2xBCiF5( 3 4 2 xKC350-2)}-4-1 02 ab 14 b-g 13a—c 16¢
04B040 KC200-2-1 21 p-s 14 b-g 40f 501
04B030 F4{1-39-1-2xBCF5(2 A =xKC350-2)}-4 01 ab 14 c-g 13a—c 23de
04B043 KC 202-2-4 O 1.3 1i-m 14 d-g 40f 5.0i1
04B037 F4{3-8-2-U2xBCiFs(5H] 2xKC350-2)}-4-7 0.2 ab 15 e-g 23de 28f
04B042 KC 202-2-1 O 1.8 m—-q 15 e-g 40f 501
04B036 F4{3-8-2-U2xBC,Fs(5H] xKC350-2)}-4-4 0.3 a-¢ 15 fg 20d 23de
04B050 ®HER2s 18 m—-q 16 fg 12ab 1lla

04B028 F4{1-39-1-1xBCiF5(# 4 %-1xKC350-2)}-4-6 1.1 g-1 16 fg 16c¢c 3.0f
04B035 F4{3-8-2-2xBCF5(5 1] 2 xKC350-2)}-3-3 0.0 a 16 fg 26e 34g

04B045 #44%=-B20 0.7 b-g 16 fg 40f 50i
04B041 KC200-5-2 21 p-s 1.7¢g 40f 50i
04B046 #AE1S 19 n—r 21 h 13ac 10a
04B044 #4%-B10O 09 f-j 40f 501
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¥ 15, EvhE, 949, vtol s BEdAPE 2 348 51 §44E E7F (2004.08.21)
04B001-1  Fy{F4«(KC353-3xCM334)-4-1x124-5-2}-1-1 6.5 1.7 2

04B001-2 5.0 1.2 3

04B001-3 55 2.0 1

04B001-4 55 1.8 4

04B001-6 4.5 2.0

04B002-1  F4{F4«(KC353-3xCM334)-4-1x124-5-2}-1-2 55 2.0 1

04B002-2 5.3 2.2 3

04B002-3 5.3 2.0 5

04B002-4 4.8 2.0 2

04B002-6 4.3 1.6 4

04B003-2  Fu{F4«(KC353-3xCM334)-4-1x124-5-2}-1-4 5.0 2.0 1

04B003-3 5.3 2.1

04B003-4 4.8 2.3 3

04B003-5 5.2 2.1

04B003-6 5.0 2.0 2

04B004-3  Fy{F4«(KC353-3xCM334)-4-3%x124-5-2}-3-1 6.1 1.7 VR. 23} A, & <F
04B004-4 7.0 1.7

04B005-2  F4{F4«(KC353-3xCM334)-4-3x124-5-2}-3-4 75 1.7 1

04B005-6 5.8 14 2

04B006-2  F{F4«(KC353-3xCM334)-4-3x124-5-2}-3-5 6.4 1.7 wlol g 2 7
04B006-4 54 15

04B007-3  F4{F4«(KC353-3xCM334)-4-3x124-5-2}-3-6 6.0 1.2 vlolg] A~ & 7
04B007-5 75 1.2

04B008-1  F4{F4(KC353-3xCM334)-4-8x124-5-2}-1-4 85 1.0 3 3y 5
04B008-4 5.3 1.7 2

04B008-5 8.0 1.3 4

04B008-6 85 1.5 1

04B009-1  Fy{F4«(KC353-3xCM334)-4-10x124-5-3}-2B 55 1.1 2

04B009-3 6.8 15 4

04B009-4 6.5 1.3 1

04B009-6 85 15 3

04B010-2  FA{F4(KC353-3xCM334)-4-10x124-5-3}-2-5 7.3 1.9 2 #FPH 5
04B010-3 9.0 1.0 3

04B010-6 6.0 1.5 1 7% F944 &5
04B012-2  F4{43-8-2xF4,(CM334xK(C353-3)-7-4}-1B 5.0 15 5 A% Adk FHap e
04B012-3 5.6 1.0 4

04B012-4 6.0 15 2

04B012-5 6.5 1.0 3

04B012-6 6.0 1.2 1 %

04B013-3  Fa{43-8-2xF4(CM334xKC353-3)-7-4}-2-5 7.0 1.0 AgA, VR
04B013-4 75 1.0

04B013-5 6.0 1.0

04B015-1 F4{KC358-2-3-1 x KC350-2-9}-4-3 10.5 0.8 5 *FA &, Z¥ ot}
04B015-2 85 0.8 4 =
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E 15 (A%) . Evkg, 949, vlolels BEAYEY 4 54 51 44 37t
(2004.08.21)
38 #E A
BN e (cm) (cm) =9 Hla
04B015-3 94 0.9 3
04B015-4 9.8 0.8 2 %
04B015-6 9.0 0.9 1
04B016-4  F4{KC358-2-3-1 x KC350-2-9}-4-4 7.2 1.3
04B017-2  Fo(KC 350-2-4-1x{F3(@®x@)-1}-1) 11.0 15 «A Y, 4y, JA -5
04B017-4 12.7 0.9 294
04B017-7 14.0 0.9
04B017-8 10.0 1.2 A
04B018-2  Fo(KC 350-2-4-1x{F3(@x@)-1}-1) 10.5 15 zhabgd 95
04B018-8 89 0.8
04B019-2  F2(KC 350-2-4-3 x{F3(@x@)-1}-1) 8.2 1.2 Agd 5, VS
04B020-2  Fo(KC 350-2-4-3 x{F3(@®x@)-1}-1) 8.2 1.3 204, AP E2.
04B020-4 6.4 14 g, By BE
04B020-6 10.3 1.2 *A Y A
04B021-1  Fo(KC 350-2-7-2 x{F3(@x@)-1}-2) 10.6 1.6 23 VMR, & 7
04B021-2 8.8 1.7 VS, #ae-4
04B021-7 7.0 1.8 oA )3
04B022-3  F2(KC 350-2-7-2 x{F3(@x@)-1}-4) 9.8 2.0 AP, B,
04B022-8 11.0 1.2
04B023-2  Fo(KC 350-2-7-2 x{F3(@x@)-1}-4) 6.0 2.0 2144, VMR
04B023-3 10.3 1.8 zhabgd A, VS, di3
04B023-4 9.5 2.2 by F 5.
04B023-6 10.0 1.5 2 A Ea B ek
04B023-8 9.5 19
04B024-3  Fo(KC 350-2-4-1x{ F3(@®x®)-2}-5) 9.5 15
04B024-4 6.4 1.7 *2A Zay f
04B026-1  F2(KC 350-2-4-1x{ F3(@®x®)-2}-5) 9.0 15 2 =&
04B026-2 8.0 1.2 214, 23, VMR
04B026-3 115 15
04B026-4 10.7 15 x|z 94
04B026-6 8.0 1.7
04B026-8 12.3 1.8 =Ag, e 7 g3
04B040-1  KC200-2-1 75 1.0 A AE
04B042-3  KC 202-2-1 O 85 1.1
04B043-2 KC 202-2-4 O 75 0.9
04B045-6 A %-B20 55 1.3
04B046 AE1S 55 1.2
04B047-2  KC350 55 1.2 AP, AR E5
04B048-1  KC358-2-3-1-1-20 6.0 1.6 A, vpoly 2~ A
04B048-2 9.0 2.2 ZA|, #3702
04B048-4 6.8 1.9 Z 98
H 9] & 19.5 1.2 AE i
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2% 14. 04B012 (Fuf43-8-2 x F4(CM334 x KC353-3)-7-4}-1B), Enhg, SH el

gk Aggeln AnAel $oath 2e X7k A H

a7 15, 04B015 (F{KC358-2-3-1 x KC350-2-9}-4-3), *vt&

olv] whol¥ o i H3bgol vhS 55,
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¥ 16 252 0§ A5 Ao 54
o N wsd BN HEB) L
EaRge] T =0 fe] = PN
WE A% 2% @ @ @ 7
(A/B)
04M001 2-39-2-3-4 72 a 1840 a 7309 1.810.2 4.1
04M002 19-1-3-7-1-1-2-1-7 82 b-d 1800 a 82+0.7 1.7£0.1 4.8
04M003 KC268-1-1-4-4-4 84 b-d 1400 a 8.1£0.8 1.8+0.3 45
04M004 KC268-1-1-3-2-1 83 b-d 1320ab 82+0.9 2.0+0.2 4.2
04M005 A% 18-1-9-3-2-2 9 d 1300 ab  9.1£1.1 2.0£0.2 4.6
04MO006 H %= 18-1-9-3-2-4 89 cd 1250 ab 82+1.2 1.9+0.2 4.3

04MO07 BCiFo{(19-1-3-7-1-1xKC350-2)x 88 cd 1210ab 7.3%#0.6 1702 43
19-1-3-7-1-1}3-2-1-3-3-1-5-3

04M008 €< PRI 8 b-d 940ab 6.9+0.7 1.4+02 49
04MO009 A% 74 ab 850ab  7.2+09 1.7+0.2 4.2
04MO010  <hojHt 72 a 300 b 9.8+1.2 1.7402 58
DMRel %k e, P<0.05

Source of Variation df SS MS F P
Line (L) 9 277.96 30.88 405.00 <.001
Isolate (I) 3 6.07 2.02 26.53 <.001
L x I interaction 27 21.82 1.03 1351 <.001
Error 265 20.21 0.08

Total 304 332.07
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Table 1. Effect of rootstock on plant growth, and important horticultural characteristics of lines

bred for rootstock.

Graft union Pl.ant St46m Epicotyl Hypocotyl Lateral shoot
(scion/stock)” helg};t dla.X lengtil( lengt}lj lengtil
(cm) (cm) cm) (cm) (cm)
Cheongyang/01G001 174 b-d 0.3 e-i 30 d-h 25 b-f 0.8 de
Cheongyang/01G002 187 b 0.3 f-j 49 a 29 b-d 06 de
Cheongyang/01G003 166 d-g 0.3 fj 29 d-1 22 d-f 0.3 de
Cheongyang/01G004 185 b 0.3 h-j 2715 31b 2.0 bc
Cheongyang/Gataguruma 209 a 0.3 j 3.1 de 28 b-d 0.2 de
Cheongyang/Tantan 167 d-f 0.3 g-j 26 h-k 27 b-e 0.1 de
Cheongyang, not grafted 18.1 bc 04 b-f 3.2 de 2.7 b-e 0.0 e
Nokguang/01G001 139 jk 03 c-h 31 de 25 b-f 26 b
Nokguang/01G002 178 b-d 0.3 c-i 4.0 ab 24 b-f 0.3 de
Nokguang/01G003 159 e-h 0.3 d-i 30 d-e 24 b-f 1.1 c-e
Nokguang/01G004 13.9 jk 0.3 c-i 26 f-j 3.1 bc 26 b
Nokguang/Gataguruma 169 c-f 0.3 h-j 3.0 d-h 27 b-e 0.3 de
Nokguang/Tantan 156 f-h 0.3 c-1 26 g-j 2.7 b-e 0.2 de
Nokguang, not grafted 160 ech 03 cch 30 d-h 27 b-e 00 e
Bell/01G001 109 mn 04 a 2511 21 d-f 44 a
Bell/01G002 138 k 04 ab 4.1 ¢ 2.2 d-f 14 cd
Bell/01G003 109 mn 03 cch 27 fj 18 f 0.4 de
Bell/01G004 1221 0.3 g-j 1.9 m 26 b-e 31D
Bell/Gataguruma 11.9 Im 04 b-e 22 k-m 22 d-f 0.1 de
Bell/Tantan 142 i-k 03 cch 3.0 d-g 23 c-f 04 de
Bell, not grafted 106 n 0.4 bc 33d 2.1 d-f 0.1 de
Kouari/01G001 14.1 jk 04 b-d 29 d-1 26 b-e 20 bc
Kouari/01G002 170 cce 04 b-e 44 b 3.8 a 04 de
Kouari/01G003 151 h-j 04 bc 28 e-i 20 ef 0.1 de
Kouari/01G004 168 d-f 03 cch 22 Im 27 b-e 0.3 de
Kouari/Gataguruma 184 b 03 1j 3.2 de 26 b-e 02 de
Kouari/Tantan 153 g1 03 cg 2511 24 b-f 0.0 de
Kouari, not grafted 1251 0.3 g-j 24 j-1 26 b-e 00 e

*Mean separation within columns by DMRT at P<0.05.
"Rootstock, 01G001=F5(CM334 x KC353)-7-6; 01G002=F5(KC353-CM334)-4-8; 01G003=F5(KC353 x
AC2258)-8-6; 01G004=F2(® x @)-1.
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Table 2. Resistance to Phytophthora root rot of lines bred for rootstock after grafting with

different scions.

Graft union No. of Mean stem No. of Mean root
(scion/stock) plants tested rot index” plants tested rot index"

Cheongyang/01G001 20 1.1 ab™ 19 1.1 ab™
Cheongyang/01G002 20 10a 20 10a
Cheongyang/01G003 20 1.1 ab 20 10a
Cheongyang/01G004 20 10a 20 10a
Cheongyang/Gataguruma 20 10a 18 1.1 ab
Cheongyang/Tantan 20 10a 20 10a
Cheongyang self-rooted 25 40c 25 50c
Nokguang/01G001 20 1.0a 20 10a
Nokguang/01G002 20 10a 20 10a
Nokguang/01G003 20 10a 20 10a
Nokguang/01G004 20 1.1 ab 18 1.2 ab
Nokguang/Gataguruma 20 1.2b 18 1.3b
Nokguang/Tantan 20 10a 19 1.1 ab
Nokguang, not grafted 25 40c 25 50c
Bell/01G001 20 10a 20 10a
Bell/01G002 20 1.1 ab 19 1.1 ab
Bell/01G003 20 10a 19 1.1 ab
Bell/01G004 20 10a 19 1.1 ab
Bell/Gataguruma 19 1.1 ab 18 1.1 ab
Bell/Tantan 20 10a 20 1.0a
Bell, not grafted 16 40c 16 50c
Kouari/01G001 20 10a 20 10a
Kouari/01G002 20 1.0a 20 1.0a
Kouari/01G003 20 10a 20 10a
Kouari/01G004 20 1.0a 20 1.0a
Kouari/Gataguruma 20 10a 19 1.1 ab
Kouari/Tantan 20 10a 19 1.1 ab
Kouari, not grafted 25 40 c 25 50c

“1=No disease symptom observed; 2=necrotic lesion on stem but still surviving; 3=wilting; 4=dried and
dead.

Y1=No root rot observed; 2=about 25% root rot; 3=about 50% root rot; 4=about 75% root rot;
5=complete root rot.

*Mean separation within columns by DMRT at P<0.05.
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X3 Y FFe e v A= e dF (2001-2002 AL, HY Foh)
A% TER 37
2/24 3/5 3/15 3/25 4/5

7}E}-Fu} 1407 1068 4337 3380 2380 12571 a
123=s 1277 1217 4053 3693 2167 12407 a
OES 1200 1343 4073 2833 1870 11320 a
Fo(@® x @)-1 1150 1100 4003 2967 2097 11317 a
F5(KC353-CM334)-4-8 993 1007 3523 3250 2343 11117 a
F5(CM334 x KC353)-7-6 967 1117 3693 3013 2070 10860 a*
F5(KC353 x AC2258)-8-6 1230 1197 2910 3520 2003 10860 a
57 % 980 850 3930 3720 2160 11640
‘DMRel 93 H+ES P<0.05.
%4 AHE FFTY A F- vAE dEY 9 (2001-2002 AL, 2E Tt
qE g Az »4 AE e Fg

B (cm) (cm) (em) (cm) (g) I
ghek 19.7 6.3 ab 11.2 1.6 10.0 139
R(Q@x®)-1 21.6 5.9 a 11.0 1.6 9.6 130
F5(KC353-3 x AC2258)-8B-6 22.2 6.7 b 11.4 1.6 10.3 127
= 20.9 6.3 ab 11.0 1.7 10.1 125
F5(KC353-3 x CM334)-4B-8 20.0 6.6 b 11.3 1.6 10.5 122
Vel Fmt 19.2 6.5 b 11.1 1.7 9.8 120
F5(CM334 x KC353-3)-7B-6 20.1 6.3 ab” 10.8 1.6 9.9 78

‘DMRe 9gt HaEg P<0.05.
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# 5 2 7HA uiE9 A Aol vA= 9 (2003)

Z]- &3 ol L A1EX
A4 g = PO g T 0Ty s
A4 A% 749 °° Ani

#2] Fs(CM334xPBC631-3)-5B-7-5 0.8 151 44 107 04 47 2.2
Fs(PBC631xAC2258)-8B-6-3 27 148 44 105 04 51 2.4

F3(@x®)-2-5 22 170 50 120 04 57 2.4
KC350-2-9-1 24 190 59 131 04 59 1.7
7}ERE ok 22 186 56 130 04 57 1.6
chet 22 186 56 130 04 57 1.6
53} Fo(CMB334xPBC631-3)-5B-7-5 3.1 142 47 95 04 55 1.5

Fe(PBC631xAC2258)-8B-6-3 6.9 129 45 84 04 4.5 16

F3(@x@)-2-5 39 166 50 116 04 65 1.8
KC350-2-9-1 23 177 62 115 04 70 1.2
7FER vt 1.0 174 51 124 04 67 1.5
ehetk 04 154 48 106 04 74 1.8
d Y Fs(CM334xPBC631-3)-5B-7-5 1.5 143 42 102 04 6.1 1.1

Fo(PBC631xAC2258)-8B-6-3 24 160 52 108 04 51 2.1

F3(@x@)-2-5 29 184 53 131 04 76 1.3
KC350-2-9-1 1.1 192 56 136 04 69 1.2
7FER- vt 16 180 55 125 04 81 1.2
e 07 167 48 120 04 63 14
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v AHERe] TaF g FA XA

TR A HERY S AR ARE HU(E 6) F FEA vwd
KC350-2-9-1& ti&E o= g 7F 9ol 3lojA KC350-2-9-1¢] frstA Az
At o] AES d# MC4, 5 Evhg¥ A Azl 20008 el 19-1-3-7-1%%
Adugd Aoz FAH AL Ewtgd, 9 53 AFHoR Ads & A%

ofth B ZA wAle]l AI A F& Aoz deld TheEFulel 4EE A
A shuhel A Eelggol WAste] (19 3) TR EEY Fo] Fo] @43 Wol
A Aew dehdeh beaRels gyt Agdelt Euhgdes W ohatel
Frhgre]l wAT F 2 A oo Hol WEEFoRA ANt uiteE @
ATk A 20049 19 AFA @A @ BrlAE SHETEere] PEG
B 3% A Eotel A ErhEHoR Sel ol BSsh BaAE w Ak (1Y 3),

3. 20049 =
7hoeb e aEnF HERY] AWK £
=FEFTS A5 $4A% 240 dE Gl voE d5E FAME
A¥e B 77 2ok 232 KC350 Algel HE53 5rF 24 YEl ftl, Aol
3t 9= KC268 Alsol 7Hd Aol olojA ‘s =’ ‘T, ‘Bee] sow
K3

Atk KC2682 A& Fw T2de] 3 Qs ddd AToz diol=

Hol w9 7+l CMSo| -iA Al (maintainer) ©] ¢ A
AdPFFT SAHAS A3 ZA9 FHAZ &80 7tsstt Ve SAATES A9
e}
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Yol gimow Fgo] b Aow AZHUT
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%9l el Ba s,

E 6 Y EF S vAE BB Tah (2003, WY T

T (2)
A= 5¢ 5¢ 54 6¢€ 6¥ 3
34 13¢  23¢ 39 13¢
ehet 500 702 2285 1513 1077 6077 a
KC350-2-9-1 493 665 2363 1467 1050 6038 a
1E AR 440 600 2647 1577 733 5997 a
Fa(@=®)-2-5 533 555 1832 1393 990 5303 ab
Fs(CM334xPBC631-3)-5B-7-5 417 580 1825 1207 920 4948 ab
7FHER-F b 277 390 1775 1460 907 4808 ab
Fs(PBC631x AC2258)-8B-6-3 400 585 1433 1193 797 4408 b
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X 7. 549459 53 F5 A5HE A4S (2004)

BN A& %% (cm) =9
04A032 KC268-1-1-4-4 O 126 e 03 a
04A051 B4d= 13.3 de 1.3 a
04A041 7| d & 139 cd 43 b
04A040 EFEF 109 £ 43 b
04A011 KC 350-2-2-4-50 14.7 bc 5.3 bc
04A039  7}eE}+Fu} 137 d 58 b-d
04A001 F6(KC353-3xAC2258)-8B-5-4-2 13.4 de 6.1 b-d
04A010 KC 350-2-2-4-20 150 b 71 d
04A017 F3(@x@)-1-4-20 134 de 76 d
FHE FHE 5% 16.4 a 00 a
¥ 8 YU FF B S vA= e 9 (2004)

_ = = 3t
04A032 F3(@x@)-1-4-20 22.8 cd 01 a 0.0 0.0 00a
04A051 F3 5 <ot 216Db 15 ab 0.1 0.3 0.2 ab
04A041 ®rek 22.1 bc 3.3 bc 0.2 09 0.6 bc
04A017 KC 350-2-2-4-50 198 a 51 ¢ 0.3 1.0 0.7 be
04A043 7 o) & 22.1 bc 55 ¢ 05 1.3 09c
04A040 7}E}T-F7} 193 a 56 ¢ 04 1.3 09c
04A039 KC268-1-1-4-4 O 23.3d 55 ¢ 0.6 1.5 1.0c
04A045 S = 21.8b 56 ¢ 04 1.8 11c
04A001 F6(KC353-3xAC2258)-8B-5-4-2  20.0 a 98 d 1.2 2.8 2.0d
04A011 KC 350-2-2-4-20 195a 112 d 1.6 2.9 2.3d
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g (3% 3% AGE) @ TN (G (g

o= 3 e W S K
4/30 6/01 6/22 @A 7/28 826 A
F3(@x®@)-1-4-20 210 1673 2213 4097a 820 600 1420 a
KC350-2-2-4-50 273 1397 2360 4030a 620 693 1313 a
et 263 1560 1780 3603a 633 807 1440a
CH7] o 5 273 1633 1687 3593a 713 380 1093 a
KC350-2-2-4-20 293 1440 1680 3413a 646 707 1353 a
KC268-1-1-4-4 O 213 1440 1647 3300a 740 660 1400 a
Fe(KC353-3xAC2258)-8B-5-4-2 308 1290 1640 3238a 820 567 1387a
A= 200 1177 1853 3235a 940 413 1353 a
TR 277 1317 1627 3220a 800 767 1567 a
= 163 433 527 1123b 693 487 1180a

= o = AT

& T A% T T

(g) (cm) (g) (g)
Z}ER- 1} 6.3 a 6.8 a 39.7b 80.0b
ehek 40 a 85 a 50.7b 76.7b
KC 350-2-2-4-50 347 b 319 b 46.0 b 58.3b
7] o 17 a 1.8 a 433 Db 53.3b
F3(@x®)-1-4-20 443 b 315 b 340Db 453 b
Fs(KC353-3xAC2258)-8B-5-4-2 93 a 147 a 380Db 29.7b
KC268-1-1-4-4 O 00 a 0.0 a 30.0b 25.3b
KC350-2-2-4-20 517 b 375 b 477b 240Db
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EA Sand Silt Caly
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4530 SIC 27.0 40.0 33.0

NOs-N
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5.15
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2.49
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7.64
6.20
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F 5 A AEA seaxas AEGe] A 2 g
3

(F 2004. 5. 29.; A3 2004. 6. 28; EY 300ciE Zw7H oz &)

A% L E=/300cr soil

AN 2 71784 %

H7I84 E=AAEAS

Meloidogyne sp. Tylenchus sp. Aphelenchus sp. Saprozoic Dorylaimius sp.
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B+ s 0 6 0
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o 5498 5 0 0 12
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def e 1,840 400 96
oF 0 104 288

w49 256 40 6240

w4 10 480 40 320

@A @ 11 1,120 50 1120

T 1,104 30 24 240

g = 13 8 64
Meloidogyne sp. : W8 EXAF(FF5 LX); Tylenchus sp.="4%F; Aphelenchus
sp=% 8] A5, Saprozoic=F-2 X4 A%, Dorylaimius sp.=¥A A Z5F



T

;00

A4

AUA 2 AoR o

7h At &

A 5

TA skt

=
=

dedt AlA SA7ES b

g5of ol

Mo
I

|

¥

UO

o

o] ko]

o o

_d
e
K

jlN
s

ol
S

] 5.

ECgto

al

15
=}

pH7} 7.0&

1
R

A

Fag Ay Bl

B

R

¢+

B

o

H

2ol A

N
;OL

i

o] ¥

o)

K
<]

o

Bl 714

<
o

A9 3

~n

o

O

0

_86_



]y

=y
B
-
el

o

e
T

jop-

7]%1—

ol

ksl

KC353 x AC2258, 19-1-3-7-1 x KC350 3, 183 KC3509 =}

!
B

cel

20043 ol

KN
L

BCiFy(19-1-3-7-1-1%1 x KC350-2)3-2-1-3-3-1-5-3

28] A}

=

A =l 3

]

7he o},

s

3

3ok,

S

[¢)

-

2 &8 7}

Hr

A2
~K

"
ol
-
ofpy
2

~
;OO

%o
e
ze)

%
ca

Hr

TR
o7
o
o

o

KR

"ol AEI F7helA 9

ko2 A€

=

i
o
ﬁo

|
o0

i

o

=S
B

)

Ny

1920 24 7L A

etz "olA=

°©

S

=

oA H
& 1 9]
_87_

o

<
=

o

b, A28 12T

o]

FuF Auz Sefvkan gl

I 7] 5Ce]



B8R
o]

Ha

7h el o

el

of we} B¢ pH7F 7.0 ol/4e] i EC7t 5.0

]

A

s}
=

sl of

7F ol ol = iy

~

_i_v

A

o2 AzkE

o

~
;OO

i
—_

[mS
#K

TR
ﬁo
w
B

A slem, o

A
6 ©°

7t

)

Au7 getE Q. WA o] v

<3
7he o},

3|

?fell o

3

oz

AHA)

al

_88_



How g

=

R

ﬂ
-
o

—~
;OO

E
HK
o)
o

o

s,

o] 7}

m

of Ha| thi oFstm

I Aol Al wa)E

S

3

=

A
R

]

]2

A

| &<

A

3

[e]
=3

2.

~al
r
o

oy

st

o]
o

o

o

o

o

_89_



A6 G A Eagel A =H% el 1

oA A2 20049 59 17-199 v ds w2 QAR SEdA dEE
HE£¥3 (EUCARPIA)SY A12xF 3t 7FAe] 4 SEd3d =

A aFE e A AFsta JdeE AS B S A 53] FEHA AL A #
e}

=2 +r

W A #FH  DNA marker® o} olo] Z=5& ol AMwks)

(marker—assisted selection) 7]% 9 w84 2H&
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