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Evaluation of fruit qualities in self-pollinated progenies of tomato
callus-derived bacterial wilt resistant lines and establishment of the method

for evaluating bacterial wilt resistance in hydroponic culture.

Miki BINGO, Hideyoshi Toyopa, Yoshinori, MATSUDA, Mitsue DOGO, Yasunari
KAT0,Yuko NAOKI and Seiji OUCHI

Synopsis

In this study, fruit qualities of the bacterial wilt-resistant tomato line (LNSR-7) were evaluated in
order to breed a new commercial cultivar. Additionally, the method for inoculating the bacterial wilt
pathogen into tomato plants was examined using a hydroponic culture system. First, self-pollinated
plants (RO-R8) of the resistant line were cultivated in the field and examined for their growth, plant
appearance, and fruit productivities and qualities. All of tested tomato lines grew similarly to those of
commercial cultivars used as control, and some progenies were found superior in plant appearance, fruit
shape, and brix than the control cultivars. In the present study, four progenies (R6-37, R7-05, 21 and
R8-23) were finally selected as resistant tomato plants with superior commercial characteristics. In the
second experiment, the hydroponic culture method was adopted for achieving an effective inoculation
of the pathogenic bacterium Ralstonia solanacearum ( Pseudomonas solanacearum) . The density (10°-
10° cells/ml) of the pathogen inoculated into a hydroponic culture solution was stably maintained
during the entire periods of experiment and was shown to be enough to cause the wilting in all of tested
tomato plants within 9 days after inoculation. Thus, the present study revealed an effective isolation and
utilization of useful somaclonal variations for producing bacterial wilt-resistant tomato plants with high
commercial characteristics, and established an effective inoculation method of the bacterial wilt
pathogen for rapidly evaluating the resistance of selected tomato plants.
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Table 1. Tomato plant lines and cultivars used in the present study
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Table 2. Yamazaki's tomato nutrient solution
usced for hydroponic culture of
tomato plants - -

Components Concentrations(g/kl)

KNO; ~ 400.0
Ca(NO;) - 4H,0 356.25
MgS0, - TH,0 250.0
NH4H,PO, 775
Fe - EDTA 24.0
H3BO; 3.0
MnSO, - 4H,0 20
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Fig. 1. Breeding program for selection and fixation of fruit productivity and bacterial wilt
resistance in the isolated tomato line LNSR-7.

Fig. 2. Test for some commercial qualities of bacterial wilt-resistant line (LNSR-7) obtained from
tomato leaf-callus. A, Tomato plants grown in the tield for testing some commercial qualities
{2 months after transplantation) : B, Variant plants lacking top meristem: C, Variant plant
formed multiple buds: D, Normal tomato fruits produced by the resistant line (LNSR-7,R7-

21)
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Fig. 3. The index for total assessment of plant quality of
selected resistant lines.
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Fig. 4. Brix indices of fruits produced by resistant
line (LNSR-7) and commercial cultivars.

KEEEZEZONLEBICR-TEY, £73°
Ld+42EEEEcid iz, BEOTHE
MEEEELTHHL0aENE L 2R5IR
mans-C bid, HEEREEFOFAILLS
Mo FOBEEBAEBIESTETHL Z LER
THDEEZ BRI, TOM, KFFRIILE
BMELTORVAEERGETTOFETH- 4
e, RERICLIHEELEDOLN, —Ho
T & 2 & (X Fusarium B 2578 8 R 729,
BHEE TR FORRIEZED LT, ERAF
B onwTsROMEFEES LD, =
hETHOREICL Y, FEBREREREEL
THRILSTHEI N TE Y, RIEHIIZDI DR
DEEEENTVWELDEELLNEA, &
%3, FEBRTEREL-EEREOREIR
BLRAOBR S ZE L THRARICET#rn 3
TEEMBETAILI ST, HHE M=
REOEHR BRI TLWwEELE,

2. v bOKBIEHEE FERRNEOEERR
- MR IEEEIC L AR EO@EBE
SOBME LTHESRLS, L%
RIEH & T8RP O & OBEERITL R



Wk - MM - R | REFERBR L BEEE 2B 2 FARIERESREEORT 79

Wiz, WMEEASKFOEYIR LB B

SFEOTREL b, 1 BHH
BOHLTH, HIEFEMECHOEREA
HHECEHREERNICZEOKTELREEL
BT L7010, IBTLIRB/TL 28T
L2 L D KRETHERENB Ve, 0
& ITEMREIE R AR BT B
O HEEOBRAL Y ERREL S B0
oo AW ERIZIENEeTHE, +2
THEMETH., P FORERBIECREL T
WRAREDIDOTHLIEWRBAEIY BT, £
DIEHIE SRR & R ERII O, B
HEh= b (BEXyFo—) FHVWTERE
mELtEmI L,

1) b okl

T ORFHEEE RGP MR
. P FORSRIEE CEDETELR
F2LE T, HEROMK ST v ADE AL
BH/hs, BBEEZEREFERGERE
(BEC) WHHFLTHERTIOT, ERIES
THhbe DR gsddne, 4, Ao
COohDORBRELBLTL., EROHR,
XE., pHOREM, ECEICL 2 EZRED
HEENVTETEL LR EOHIIB O TEIRE
REAEBLORTWE I, KEBRTH ZOM
FrEfTsI L E L,

2) FimEEEAR

}

WILTED PLANTS{%)

108

NO.OF BACTERIA/mI

10%

0 1 2 3 4 5 8 7
DAYS AFTER INOCULATIN

Fig. 5. Multiplication of Ralstonia solanacearum K-
101 in the Yamazaki's nutrient solution. The
solution was inoculated with 1X10° (&),
1X10¢ (M), 1X10° (@) cells/ml of R.
solanacearum K-101, respectively.
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