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Variation of Disease Severity by Mixed Inoculation of Compatible and
Incompatible Races of Bacterial Blight in Rice

Bo—-Ra Kim, Eun-Jeong Lee, and Jae—Eul Choi'

Division of Plant Sciences & Resources, Chungnam National University, Daejeon 305-764, Korea

ABSTRACT Compatible and incompatible interactions of
near-isogenic lines containing one of Xal, Xa3, and Xa7 resi-
stance genes with Japanese bacterial blight isolates (T7174,
T7147, and T7133) were examined in order to determine
the variation of bacterial blight resistance and the stability
of resistance gene. IRBB 101 line having a Xal gene was
compatible (host susceptible) with T7147 and T7133 isolates
but incompatible (host resistant) with T7174 isolate at all
the tested rice growth stages. IRBB 103 line having a Xa3
gene was susceptible or moderately resistant to the three
isolates at seedling and maximum tillering stage but resis-
tant at heading stage. IRBB 107 line having a Xa7 gene was
semi-compatible with the three isolates at seedling stage
but incompatible at the other growth stages. Overall there
were clear differences between compatible and incompa-
tible interactions of rice with Xanthomonas oryzae pv. oryzae
races. In the mixed inoculations of compatible and incom-
patible isolates, the lesion length from near-isogenic lines
decreased as the ratios of incompatible races increased.
When the distinction between compatible and incompatible
isolates was unclear, there was almost no variation of lesion
length regardless of mixed ratios. The pathogenicity of the
mixed races in the incompatible interactions increased
rather than the individual inoculation whereas the lesion
length of compatible interactions was similar to that of the
individual inoculation. These data indicate the incompatible
races inhibit the virulence of a compatible race but compa-
tible races increase the disease occurrence due to incompa-
tible races. Furthermore, IRBB 107 line that showed resis-
tance to all the isolates at all the tested growth stages was
considered as a good parent for breeding of resistant variety.
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maba] 2 A HIQuEY ARAFAR Xal, Xa3
D Xq78 747 712 254 §-A A A Z(NIL; near-isogenic
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w23 9 A 52 Table 13 Zch HEAYuHEHA T7174
(race T), T7147(race 1) ¥ T7133(race )L Xal, Xa2,
Xa3 {47 & % gt FFE YR FUAUALA gene

bankoj| 4] E-efdto} Z-jf W TG aEtoy e WA
ZAF AN Bl d2E ARgetYch HEdntE
Hds Z2AE 10% 8 —“,01] HerA|7] & -80°C o Rys}

WA WAl Z45te] gL,

BT
AEZAL Ziz) uksk A H)R|(PSA medium: 72A} 300
g —%—-g-ﬂ aH2P04 2H20 2 g, Ca(NO3)2 4H20 0.5 g, Pep-

tone 5 g, Sucrose 15 g, Agar 15 g, &5 17, pH 7.0)&
AHgstad 28°C ol A 347t vjoks}g th Wakimoto, 1960). Hj
ks #& FH4E s1ete] 10° celiml B2 2 343 ok
FEYULE A #3132 F17), 2L, &5
710l Bo] 9] 3~6@ 2 om AE ekl & HE
TFHE37, 111, 7:3)yE GYsto] AT HFAL €A
Moz Axo] AYe) B3 HEsach

FrozyE Wde
—_—\_:1__

ZTUTFO WE HUKNOIES HETY =

163

219 8.2 AL o3}
& AAst ASE B

uncan’s Uh2 ZA(DMRTY)

HH e vlasklt

ok 2
)

H&lgintEEae| thE W SIS0l it IRBB 10174155

1 Z47]9] IRBB 1014 &0] Wi]
%U}%%‘ﬁ% O 9 29t YFste] 92 A= Table 2
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v 21313, T7147(race 2)QF T7133(race 3) 5= 4452
2 Hhgate] 2134 fA2 FREEUCH
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A T71749F WS #AIQ] T71339] EH]&°] 3.7,
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Ebsteh ol4a} o] 25k s @t v o
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OE 9 88 AEOlN WY SO AR Ao
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YoM E3 w870 Solo) ol EIRo 21t
A4 P T7147 2 17133 350 BRAFANE 494
o] o]z—]g];q oJ-oH;]_
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Table 1. Near-isogenic lines for resistance to bacterial blight of rice developed in 1987 under Japan-IRRI collaboration.

NIL R-gene Generation Cross
IRBB 101 Xa](XaIZ)Jr BC4F, Toyonishiki*5 / Kogyoku
IRBB 103 Xa3 BC.4Fs Toyonishiki*5 / Chugoku 45
IRBB 107 Xa7 BC4F, fToyonishiki*5S / DV85

"not segregated, * : backcross times
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Table 2. Changes in resistance reaction of IRBB 101 line to bacterial blight at different growth stages.

ss' MTS HS
Mixed isolates Mixed ratios - - -
Lesion length (cm) Lesion length (cm) Lesion length (cm)
10 : 0 2.3b' 0.5d 0.0b
3:7 3.3b 5.5b 5.3a
T7174+T7147 1:1 4.3ab 2.6¢ 1.0b
7:3 2.3b 0.5d 4.0a
0:10 6.3a 8.7a 6.0a
10 : 0 2.3d 0.5¢ 0.0b
3:7 9.6a 8.2ab 5.0a
T7174+T7133 1:1 5.6bc 9.0a 3.3ab
7:3 4.6¢cd 4.4b 0.0b
0:.10 8.0ab 6.5ab 5.3a
10:0 6.3b 8.7a 6.0b
3.7 8.0ab 3.5¢ 7.5a
T7147+T7133 1:1 9.6a 7.1ab 5.0b
7:3 7.6ab 4.2¢ 6.3ab
0:10 8.0ab 6.5b 5.3b

'ss - seedling stage, MTS : maximum tillering stage,
HS : heading stage.

*The same letters in a column are not significantly different at the 5% level by DMRT.
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Table 3. Changes in resistance reaction of IRBB 103 line to bacterial blight at different growth stages.

ss’

MTS HS

Mixed isolates Mixed ratios

Lesion length (cm)

Lesion length (cm) Lesion length (cm)

10:0 3.8a" 2.5b 1.7ab
3:7 3.5a 6.2a 2.3a
T7174+T7147 1:1 4.7a 4.8ab 0.5b
7:3 3.7a 4.2ab 1.6ab
0:10 3.5a 7.0a 1.7ab
10 : 0 3.8¢c 2.5b 1.7a
3:7 5.0b 33b 1.9a
T7174+T7133 1 4.8b 3.1b 1.3a
7:3 3.2c 2.8b 2.3a
0:10 7.7a 5.7a 1.5a
10:0 3.5b 7.0a 1.7a
3:7 4.3b 4.7b 2.0a
T7147+T7133 1:1 4.7b 4.9b 1.8a
7:3 8.8a 3.1¢c 2.1a
0:10 7.7a 5.7b 1.5a

'ss: seedling stage, MTS : maximum tillering stage, HS : heading stage.
*The same letters in a column are not significantly different at the 5% level by DMRT.
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Table 4. Changes in resistance reaction of IRBB 107 line to bacterial blight at different growth stages.

ss’

MTS HS

Mixed isolates Mixed ratios

Lesion Jength (cm)

Lesion length (cm) Lesion length (cm)

10 : 0 3.1ab’ 0.3a 0.0a
3:7 3.3a 1.0a 0.0a
T7174+T7147 1:1 3.5a 0.3a 0.0a
7:3 2.3b 1.1a 0.0a
0: 10 3.2ab 0.0a 0.0a
10: 0 3.1a 0.3b 0.0a
3:7 3.0a 0.0b 0.0a
T7174+T7133 1:1 2.2b 0.0b 0.0a
7:3 2.3a 1.5a 0.0a
0:10 3.5ab 0.8b 0.0a
10:0 3.2b 0.0a 0.0a
3:7 3.2b 0.3a 0.0a
T7147+T7133 1:1 2.9b 0.3a 0.0a
7:3 5.3a 0.2a 0.0a
0: 10 3.5b 0.8a 0.0a

TSS seedling stage, MTS : maximum tillering stage, HS : heading stage.
*The same letters in a column are not significantly different at the 5% level by DMRT.
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