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Studies on Manifestation of Bacterial Leaf
Blight Resistant Gene**

I . Relationship Between the Resistance of Rice to Bacterial Leaf
Blight and the Multiplication and Spread of the Xanthomonas
campestris pv. oryzae

Han Yong Kim* and Jae Eul Choi*

ABSTRACT : This experiment was conducted to study the multiplication and spread of bacterial
population in water exuded through the hydathode of infected leaf of Xanthomonas campesiris pv. oryzae
in resistant and susceptible rice cultivars to bacterial leaf blight. The results obtained are summarized as
follows.

The bacterial multiplication in resistant cultivars was almost constant from three days to twelve days
after inoculation with population of 10%-10*cfu/cm? but the multiplication was increased as days after
inoculation extended in susceptible cultivars. The speed of bacterial multiplication and the number of
bacteria spread above and below the inoculated position were closely related with the resistance of rice
cultivars to bacterial leaf blight.

The bacterial multiplication and spread were observed throughout the all growing stages including
seedling, maximum tillering and flag leaf stages. The bacterial populations in water exuded through the
hydathode were dependent on the multiplication and spread, and the populations were also closely related

with the resistance of rice cultivars.
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Table 1. Reaction of resistant and susceptible rice

cultivars to K1 of Xanthomonas campes-
tris pv. oryzae at different growth stage.

Days after inoculation

Cultivars Growth stage®
6 9 12
Milyang 23 A 0 1.5 4.7 6.3
B 0 1.4 45 6.0
C 0 1.5 4.8 6.2
Dongjinbyeo A 0 0.5 1.6 3.1
B 0 05 1.3 2.8
C 0 0.5 1.5 3.0
Cheongcheongbyeo A 0 0 0 0
B 0o 0 0 ¢
C 0 0 o0 0
Daecheongbyeo A 0 0 0 0
B 0 0 06 0
C 0 0 0 1]

a) A Seedling stage,
B : Maximum tillering stage,
C : Flag leaf stage,
b) Lesion length(cm), average of 20 leaves.
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Table 2. Comparison of bacterial population in resistant and susceptible rice cultivrars after inoculation at

different growth stage,

Days after inoculation

Culti Growth stage®
ultivars rowth stage 3 6 9 12
Milyang 23 A 1.8 x 10* 2.0 x 10 3.7 x 108 1.6 x 10°
B 6.5 x 10* 1.2 x 10° 3.4 x 10° 1.5 x 10°
C 8.3 x 10° 1.3 x 10° 4.2 x 10 1.9 x 10°
Dongjinbyeo A 4.5 x 10° 8.4 x 10° 2.3 x 108 4.5 x 108
B 4.2 x 10° 8.0 x 10° 1.0 x 10° 4.6 x 108
C 3.8 x 10° 8.6 x 10° 1.6 x 10° 2.2 x 10®
Cheongcheongbyeo A 3.0 x 10° 4.8 x 10 5.9 x 10* 5.4 x 10°
B 2.2 x 10° 8.2 x 10° 3.3 x 10¢ 3.5 x 104
Cc 2.6 x 10° 5.0 x 10 3.8 x 10* 3.5 x 10*
Daecheongbyeo A 3.6 x 10° 2.0 x 10 3.0 x 10 6.1 x 10°
B 1.4 x 10° 2.6 x 10° 3.0 x 10° 1.4 x 10°
C 9.5 x 10° 4.3 x 10° 3.6 x 10 5.4 x 10
a) A Seedling stage,
B . Maximum tillering stage,
C : Flag leaf stage,
b) Bacterial population per cm? of leaf(K1).
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Table 3. The bacterial population at two diferent leaf positions in the same leaf of resistant and
susceptible rice cultivars at the maximum tillering stage.

Days after inoculation

Cultivars Position®

6

9 12

Milyang 23

Dongjinbyeo

Cheongcheongbyeo

Daecheongbyeo

W W W W
|

1.1 x 10°%
5.6 x 10*

3.4 x 10° 1.6 x 10°
8.5 x 10° 7.3 x 10°

7.9 x 10° 2.3 x 10°
7.0 x 10 9.5 x 10°
- 1.0 x 10
- 4.0 x 10°

X

X

- 2.8 x 107
- 3.6 x 10°

a) A3 cm above the inoculated position,

B : 3 cm below the inoculated position,
b) Bacterial population per cm? of leaf (K1),
—  Not detected.

2 ASHYH E BEWEY B 9
fBgRct ER#He] T wited o&
Waiy:s e ﬂ“ﬂﬁlt Aow B

EH R FHw o KEEw e 72 S x HEER
12 Hell E-F9 _[:, TrgEoel ot BRELAr
E-‘?‘—Ei 3cm EBEyslHE 12H ML £Aa59dod

G= o} % Hol 102 -103cfu/cm? BEHL

ol o} Zro] EHitksl RBEMSEEN & BELL
A AY EmEs BEEEE om L, TABHA B
G EZRE 293 HAE AW mmEEE
o HEfitEsl = BT o] slglon  oldl #
-+ Robinson &7 3} Barton-wills Z D9 #is
s —Hatach

BB T
K539

4. BEAS #EE population

Xanthmonas campestris pv. oryzae K1) =
49 fL (hydathode) S @& Vet HEMEES
BET HREv 19 13 o

B 2ERKRd #5235 BEES emBEES
2 2 Y9 KAE B L ME population S
2] e ubel o] 6.0 x 106 cfu/ml = 2L
kS BEH on S5em BES HFEES Jehz
I+ HEWE 6.8x 104 cfu/ml 9 HEME] 7
FHh i AE] FE e AEHA AL R
BRel A vetyA gh2 dbd 108 efu/ml B
o) mEME KAE @ steg Jgtew
0.5cm TS #3ER-ES Jebd Kk@Ew el STy
= 103 ~104 cfu/ml k#e| FHEME BE= ¢
Y KfLE B3l FEHAoA ojAF BRE- M

Log;, bacterial population/ml

10(

10[‘

[=2]
T

S
T

Lesion length(cm)

LT LIT 707077 7 7777778

N

Fig. 1.

-135-

MGY DJN CCG DCG TBG HKC
Bacterial population in water exuded
through the hydathode of infected leaf
(A), and lesion length(B) in the
maximum tillering stage of rice cultivars.
MGY : Milyang 23, DJN : Dongjinbyeo,
CCG : Cheongcheongbyeo,

DCG : Daecheongbyeo, TBG : Taebaegbyeo
HKC : Hankangchalbyeo.
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