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Summary

Varietal differences of the resistance to bacterial leaf blight disease (X. campesiris pv. oryzae)
of 23 leading rice varieties cultivated in Kyushu island of Japan during about a century were
compared. Some of the Fy polygenic lines selected and Fs combined lines with both major gene,
Xa-w and polygenes were also used for the comparison of the resistance with the leading culti-
vated varieties. Most of the varieties which had been bred during about two decades from 1957,
the year when the resistant variety ‘Asakaze’ was at first released in Japan, have the resistance
major gene originated from the variety ‘Zensho 26’ except the variety ‘Asominori’ and showed the
complete resistance to the strains belonging to the bacterial group I. On the other hand, the levels
of polygenic resistance to the disease of the leading varieties were found to show no fixed tendency
of becoming stronger in the newer varieties. Considering these facts a proposal of how to show
the resistance levels of rice varieties was presented and some problems on the situations of
prevalence of the rice disease in Kyushu island of Japan were also discussed.
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Table 1 Variations of the resistance to bacterial leaf blight of the main rice varieties cultivated
since 1968, in Kyushu island of Japan. The resistance evaluations were conducted by each
of the prefectural agricultural experiment stations.

1968 1972 1976 1980 1983

F*FSNKOMK|FSNKOMK|FSNKOMK|FSNKOMK|FSNKOMKa
Norin 18 1 11 1 3*
Norin 22 11311 1 351 1 1 3 3 3 3

Kinmaze 5 5

Variety

wr
w
et
w

Koganenishiki 5 53 55 53 4 53 5 53
Hoyoku 5333
Nipponbare 31 1
Shiranui 3113

Kuju

1 111311 111313 11311 311314

Toyotama
Reiho

Fukumasari

1 3113 313 3
3333381 33333331423 3|31433 3

L W L W

Tsukushibare 131

011 1 011 0 1
Nishiminori 1 1 1

Asominori

Koganebare 33 33 43
Shinrei 4 4 4
Nishihomare 4 3 314 35 3

Nishihikari 1

* (Prefecture) : F; Fukuoka, S; Saga, N; Nagasaki, K; Kumamoto, O; Oita, M; Miyvazaki,
Ka; Kagoshima

Levels of the resistance evaluated : 0; extremely resistant, 1; resistant, 2; moderately resistant,
3; intermediate, 4; moderately susceptible, 5; susceptible, 3*; 1—3
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Table 2 . Plax_}ted acreages in percent of the top three rice varieties, total paddy fields planted and
rice yield (kg/0.1ha) based on brown rice in the seven prefectures of Kyushu of Japan from
1965
*Prefec
ture 1965 1970 1975 1980 1984
Fu. 45% Hoyoku 28% Hoyoku 42% Reiho 41% Nishihomare 43% Nishihomare
9 Ariake 25 Reiho 21 Nipponbare 27 Nipponbare 19 Koganebare
5 Kinmaze 9 Kinmaze 19 Tsukushibare 20 Reiho 18 Nipponbare
X 1000ha 93.5™ 444" 81.6" 431%¢ 77.6%  q94%€ 65.1% 418 61.7% 509
Sa. 30% Hoyoku 45% Reiho 40% Reiho 53% Reiho 30% Koganebare
27 Kokumasari 15 Toyotama 31 Tsukushibare 25 Nipponbare 26 Reiho
7 Tachikara 12 Nipponbare 24 Nipponbare 11 Hiyokumochi 15 Nipponbare
X 1000ha 54.9% 519 48.6™ 461 48.5% 5308 a.1™ g 39.7 541%
Na. 14% Norin 18 21% Reiho 30% Nipponbare 28% Shinrei 3% Nipponbare
13 Norin 22 11 Koshihikari 24 Reiho 18 Koshihikari 28 Shinrei
11 Hoyoku 10 Koganenishiki 14 Koganenishiki 17 Nipponbare 13 Koshihikari
X 1000ha 32.1% 378'® 29.0™ 3551 27.2% 418 23.1% 36k 225" 449%€
Ku. 34% Hoyoku 36 Reiho 27% Toyotama 33% Minaminishiki  42% Minaminishiki
18 Ariake 25 Hoyoku 22 Nipponbare 23 Nipponbare 19 Nipponbare
7 Norin 18 10 Nipponbare 15 Reiho 10 Toyotama 17 Nishihomare
X 1000ha 76.3% 419 71,7 418" 71.9% 501 61.5™ 430 60.1™ 505"
Oi. 34% Norin 18 50% Kuju 51% Kuju 38% Kuju 26% Kuju
23 Norin 22 20 Reiho 23 Reiho 32 Mineyutaka 24 Mineyutaka
12 Kinmaze 9 Kinmaze 16 Mineyutaka 17 Nishihomare 23 Koganebare
X 1000ha 53.5™ 376%¢ 476" 387%¢ 46.2™ 446" 3.7 3574 37.3%  490'
Mi. 23% Norin 18 28% Reiho 31% Koshihikari 38 Koshihikari 44% Koshihikari
21 Zuiho 20 Koshihikari 18 Mizuho 19 Minaminishiki 24 Minaminishiki
15 Koshihikari 8 Miyazaki 7 16 Reiho 16 Koganemasari 13 Koganemasari
%1000ha 48.8™ 354" 41.9% 371% 38.6™ 412 31.3™ 400 30.6™ 452¢
Ka. 4% Norin 18 15% Sendai 20% Koganenishiki 29% Koganemasari 28% Koganemasari
20 Zuiho 11 Reiho 18 Mizuho 22 Nishihomare 23 Nighihomare
11 Koshijiwase 10 Norin 18 17 Reiho 15 Koshihikari 20 Koshihikari
X 1000ha 64.9™ 345 5.0 365%¢ 476" 401%¢ 40.3™  399%€ 385" 446"

* . Fu;Fukuoka, Sa.;Saga, Na.;Nagasaki, Ku.;Kumamoto, Oi.;Oita, Mi.;Miyazaki, Ka.;Kagoshima
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Table 3

Heading dates and disease scores on 4 weeks after inoculation for different four

bacterial strains belonging to I -IV bacterial groups of leading rice varieties (No. 1
-23), some selected lines(No. 24-31) and differential varieties for checking the
bacterial strains inoculated

Year Head Scores
No. Variety releasgd Origin or Cross D?:t‘;e' M-27 S-8 0-16 N-512
{generation) () D  an  av
1. Shinriki (1877)  native 9.7 3.2 4.3 4.3 4.0
2. Asahi (1908) native 9.7 3.2 3.7 4.0 3.9
3. Jukkoku {1930} native 9.8 3.6 5.2 5.3 5.5
4, Norin 18 1941 Oita-mii 120 X Takara 9.10 3.0 4.0 3.5 3.5
5. Norin 22 1943 Kinki 15X Kinki 9 8.28 2.6 5.9 5.0 4.9
6. Kinmaze 1948 RyosakuX Aichi-asahi 9.7 3.3 4.6 4.6 5.0
7. Koganenishiki 1951 Shuho X Norin 22 8.29 3.0 6.4 6.6 6.4
8. DBenisengoku 1953 Tokai-asahixKinki 39 9.7 3.1 3.8 3.1 3.9
Mean 3.13 4.74 4.55 4.64
9. Asakaze 1957 Takara X Norin 27 9.9 0 3.7 3.9 4.0
10. Hoyoku 1961 JukkokuXZensho 26 9.5 0 4.6 6.1 4.3
11. Nipponbare 1963 Yamabiko X Sachikaze 8.26 2.4 3.1 3.4 3.8
12, Shiranui 1964 JukkokuxXZensho 26 9.5 0 4.0 4.7 4.9
13, Kuju 1965 Wakaba 7X Norin 29 8.26 2.5 5.7 4.9 5.3
14, Toyotama 1969 HoyokuXxYamabiko 9.5 0 3.5 3.1 3.1
15. Reiho 1969 Hoyoku X Ayanishiki 9.8 0 3.2 3.9 4.7
16, Fukumasari 1971 F,806 X Kinmaze 9.2 3.2 3.4 3.7 3.7
17, Tsukushibare 1972 HoyokuXToyosenbon 9.7 0 3.6 4.6 4.8
18, Asominori 1973 *F, XSachikaze 8.30 0 3.4 2.8 2.8
19, Nishiminori 1976 Saikai 60 X Hoyoku 9.6 0 5.0 5.7 5.5
Mean 2.70 3.93 4.25 4.26
20. Koganabare 1979 Nipponbare X Kiho 8.26 2.9 5.2 4.0 4.1
21, Shinrei 1979 Nankai 43 XKoganenishiki 9.5 3.2 4.9 4.6 4.6
22. Nishihomare 1979 Nankai 45 X Chugoku 45 9.6 3.2 4.9 3.7 4.3
23, Nishihikari 1981 Miyakei 322 X Asominori 9.5 0 3.3 3.6 3.1
Mean 3.10 4.58 3.98 4.03
24, L4-223-1 (Fq) Norin 22 % Caloro 9.9 2.4 3.4 3.3 3.0
25, Ly-h7-2 (Fg) Nipponbare X Caloro §.26 2.1 2.6 2.6 2.2
26, Lg-72-2(d) (Fy) Norin 18 X Reiho 9.8 0 2.2 2.9 2.6
27. CAs-1-1 (Fs) Chugoku 45 X Asominori 8.30 0 0 0 2.5
28, CA4-11-7 (Fs) do. 8.31 0 0 0 1.9
29. CA;-48-48 (Fs) do. 9.1 0 2.9 2.5 2.4
30, CA;-49-49 (Fs) do. 9.2 0 2.5 2.8 2.4
31, CN;-43-17 (Fs) Chugoku 45X Nipponbare 9.1 0 0 0 3.3
Mean 2.25 2.72 2.82 2.54
32, Caloro 1931  Early Wataribune 8.26 3.9 6.2 5.9 5.7
33, Kogyoku 1933 Hakusenbon X Shobei 9.16 0 3.3 3.7 4.1
34, Zensho 26 1930 Shoyu X Shiga-sekitori 9.9 0 4.2 5.0 5.0
35. Rantai-Emas native 9.7 0 0 3.3 4.4
36. Zenith 1930 Blue Rose 9.10 0 0 2.3 5.5
37. Chugoku 45 1968 Wase-aikoku X Kinmaze 8§.31 0 0 0 5.6
38, Nagomasari native 9.10 0 0 0 3.2
L.S.D.(5%) 0.59 1.07 1.01 1.08

*F, : Saikai 85X Saikai 59
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Table 4 Correlations among the resistances to the different four bacte-
rial strains

M~—27(1) S—8 (1) O—16(1D N—512(1V)

M—27(1) (0.41™%) 0.43"° 0.50" 0.54*

S—8 (Il (0.96**) 0.82** 0.83**
O-—16(11) (0.90**) 0.89*~
N—512(1V) (0.91**)

Coefficients in parenthesis show the correlation coefficients between the
disease scores on 3 and 4 weeks after inoculation for the same bacterial

strain.
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Fig. 6 Relation between the disease scores on 4 weeks
after inoculation for the strain $-8 and 0-16, and
variety groups arbitrarily classified due to the
scores. The variety numbers are same as those
shown in Table 3.

R. Resistant, M. Moderate, S. Susceptible, SS.
Highly susceptible

Table 5 Some examples showing a level of the
varietal resistance to bacterial leaf blight

1. Nishihomare {Km, (3.1), 4.9**] Nipponbare, S-8(1I)
2. Nishihikari [Kg, (3.9), 3.6™] Reiho, O-16(IlI)
3. CA;-11-7 [Xu-y, (3.8), 1.9**] Nipponbare, N-512(IV)

Explanation of the rule how to show the varietal resistance
to disease

Name of the variety or the line [Variety group classified or
the name of resistance gene identified, (Disease score of the
target varity inoculated with a bacterial strain)

Disease score of the variety inoculated with the strain,

** : the asterisks showing the significance level between the
scores of the two varieties] Name of the target variety,
Bacterial strain inoculated (bacteria group)

Km : Kinmaze group, Kg : Kogyoku group

Disease scores in the table are those on 4 weeks
after inoculation.
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