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Studies on Varietal Resistance to Sheath
Blight Disease in Rice
I1. Varnetal Difference of Resistance

Kwang Ho Kim*, Kae Jin Yang* and Sang Bok Lee*

ABSTRACT

One hundred rice varieties were tested for their level of resistance to sheath blight disease at adult
plant stage in field condition through 1984 to 1986. Rice plants were grown under ordinary seasonal
culture and inoculated by k—2 fungus isolate during three years. k—1 isolate was also inoculated
separately in 1984 and test under late seasonal culture was conducted in separate field in 1985. Degree
of damage by the disease observed at 25 days after heading was used to identify the level of resistance
of the rice varieties tested.

Varietal diffarences of degree of damage were significant in five tests during three years, and the
genotypic variance of degree of damage was always higher than environmental variance among
varieties tested. Positive correlations between testing years, between cultural seasons, and between
isolates inoculated were found in degree of damage of varieties tested for two or three years
continuously. Degree of damage by the disease was correlated negatively with heading date of rice
varieties except 1984 tests. Thus, the level of resistance should be compared among the variety group
having almost same heading date in field condition, and late and extremely late variety groups should
be tested for their level of resistance under appropriate environmental condition. Gayabyo, an early
heading variety, and SR9713—54—3, a medium heading breeding line, showed consistent lower value
of degree of damage during two or three years. These two varieties were selected as moderate

resistant germplasm.
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Table 1. Plant materials, their cultural practices and fungus isolates inoculated of the experiments conducted

during 1984 to 1986

Year Var. Date Fertilizer/10a Planting Isoloate
no. Seeding Planting N P,Os K.O density inocul.
1984 29 Apr.16 June 2 18kg 9kg llkg 30cm K1
30 Apr.16 June 2 18 9 11 30 K 2
1985 40 Apr.19 June 1 18 9 12 (27+10) X 12 K2
40 May 21 June 21 12 6 8 (274+10) x 12 K 2
1986 100 Apr.14 May 24 18 9 12 (30+10) x12 K2

Note. Var. no. means number of varieties tested, and inocul. means inoculated.
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Table 2. Mean, F-—value, genotypic and environmental variance of degree of damage by sheath blight disease
of rice varieties tested in field condition from 1984 to 1986

Variance

Year  Growing Isolate Var. Mean Fvalue

season inocul. no. % Phen. Geno. Envi.
1984  Ordinary K1 29 47.0%3.5 5.19** 475.4 276.9 198.5

Ordinary K 2 30 44.6+3.1 10.73** 384.7 294.0 90.7
1985  Ordinary K2 40 27.5+3.7 7.55** 233.6 160.2 73.4

Late K 2 40 38.0+5.3 7.13** 472.3 317.1 155.2
1986 Ordinary K2 100 25.0+1.4 8.21** 242.7 171.4 71.3

Note. Phen., Geno. and Envi. mean Phenotype, Genotype and Environment, respectively.

Table 3. Frequency distribution of degree of damage by sheath blight disease of rice varieties tested in field
condition from 1984 to 1986

Degree of damage,
Year Growing Isolate g ge, % Total

season inocul. - 8.1 16.1 24.1 32.1 40.1 48.1 56.1 64.1

8 —16 —24 —32 —40 —48 —56 —64 -
1984 Ordinary K1 1 1 2 4 3 2 5 8 3 29
Ordinary K2 1 2 2 4 0 7 6 5 3 30
1985 Ordinary K 2 2 7 10 6 11 0 2 2 0 40
Late K2 2 2 5 5 10 7 1 5 3 40
1986 Ordinary K 2 10 19 28 16 10 10 6 0 1 100
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Table 4. Correlation coefficient between heading
date and degree of damage by sheath
blight disease of rice varieties tested

1984 1985 1986
Ordinary Ord. Late Ordinary
K—-1 K-2 K-2 K-2 K—2

0.099 ~0.017 —0.472 —0.766 —0.648
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Table 5. Comparison of degree of damage by sheath blight disease between rice varietal groups differing

heading date

Heading date

Year Item Before Aug.1 Aug.8 Aug.15 Aug.22 After Total
July31 -7 —14 —21 —28 Aug.29

1984 Var.no. 3 8 8 5 6 30
Mean 45.0 38.4 50.6 53.0 37.5
Minimum 25.0 15.0 29.0 41.0 8.0 8.0
Maximum 64.0 70.0 72.0 60.0 70.0 72.0
S. dev. 19.5 19.8 14.9 8.5 24.2

1985 Var. no. 4 11 7 10 8 40
Mean 43.1 29.0 29.4 27.9 15.3
Minimum 36.3 15.4 10.2 9.5 2.5 2.5
Maximum 62.2 58.8 49.0 37.9 31.3 62.2
S. dev. 12.7 14.6 12.0 9.6 9.8

1986 Var.no. 16 24 41 11 5 3 100
Mean 38.2 33.1 22.0 12.7 15.0 0.8
Minimum 17.8 11.4 3.6 5.6 6.9 0.0 0.0
Maximum 70.1 55.5 39.7 20.4 19.7 2.2 70.1
S. dev. 14.5 16.1 8.3 6.3 3.5 1.2

Note. Ordinary seasonal culture and K—2 isolate were practised and used every year. S. dev. means standard

deviation.

Table 6. Two—way distribution of rice varieties tested along with degree of damage by sheath blight disease
and heading date in ordinary seasonal culture from 1984 to 1986

Heading date

Degree No.
Year of Before Aug. 1 Aug. 8 Aug.15 Aug.22 After of
damage July31 —Aug. 7 —Aug.14 —Aug.21 —Aug.28 Aug.29 var.
1984 —8.0 Taducan
1) 1
8.1—16.0 Kataktara Tetep
(1) 1) 1
16.1—24.0 Gaya
(2) 2
24.1— Sobaek Taebaek Zenith Nagdong IR442
(3) (5) (8) (5) (4) 25
1985 —8.0 Taducan
(2) 2
8.1-16.0 M.78 Nampung Zenith SR9844
(2) (1) 2) 2) 7
16.1—24.0 Gaya Manseok Shinson Dongjin
(5) (1 (1) (3) 10
24.1— Nongbaek Kwanak Wonpung Nagdong M.74
4) 1) (5) (7 L 21
1986 —8.0 SR8204 SR9844 Taducan
(2) (5) (3) 10
8.1—16.0 Gaya Zenith Daechong Chuchong
(5) 9 (2) (3) 19
16.1—24.0 T1668 M.78 Shinson SR9713 M.74
4) (4) (14) 4) 2) 28
24.1— Odae Taebaek Shinkwang
(12) (15) (16) 27

Note. Number in parenthesis is number of varieties.
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Table 7. Two—way distribution of rice varieties tested along with degree of damage by sheath blight disease
and heading date in late seasonal culture in 1985

Heading date

Degree No.
of Before Aug.21 Aug.28 Sep. 4 After of
damage Aug.20 —Aug.27 —Sep.3 —Sep. 10 Sep.11 var.
—~8.0 Taducan(2) 2
8.1—-16.0 Manseok (1) SR9844 (1) 2
16.1—24.0 Gaya(1) Gaechwa (3) SR9713 5
24.1—-32.0 Samgang (1) Daechong (3) Sangpung (4) 5
32.1—-40.0 S$.326(5) Chuchong (5) 10
40.1—-48.0 Chilsong (4) Nagdong (3) 7
48.1—56.0 M.30(1) 1
56.1—64.0 Odae(2) Taebaek (3) 5
64.1—- Nongbaek (3) 3
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Table 8. Selected rice varieties showing different degree of resistance to sheath

blight disease in field

condition.
Degree of damage, % Heading date
Degree

Variety Ordinary Late Ordinary Late of

1984 1985 1986 1985 1984 1985 1986 1985 resist.
Tetep 14.0 3.8 0.2 1.9 Aug.27 Aug.25 Aug.30 Sep.19 R(?)
Taducan 8.0 2.5 2.2 2.9 Aug.27 Aug.24 Aug.30 Sep. 18 R(7?7)
SR9844—MB—39 - 9.9 6.9 12.4 - Aug.25 Aug.20 Aug.30 R(?7)
Gaya 17.0 18.9 14.4 18.4 Aug. 4 Aug. 4 Aug.2 Aug.25 MR
SR9713—54—3 — 15.6 19.4 21.9 — Aug.17 Ayg.17 Sep. 8 MR
Dongjin — 16.5 7.8 22.4 - Aug .27 Aug.20 Sep. 3 MR(7?)
Daecheong - 14.9 10.3 27.1 - Aug.24 Aug.19 Sep. 1  MR(7?7)
SR11027-B—B — - 3.5 - — - Aug. 9 - ?
SR8204—13—3 - - 5.4 - — — Aug.14 - ?
Gaehwa 1 - 260 7.2 23.0 — Aug.14 Aug.15 Aug.31 M
Nagdong 48.0 37.9 15.4 40.5 Aug.19 Aug.21 Aug.19 Aug.30 S
Kwanak 70.0 58.8 55.5 89.9 Aug. 4 Aug. 4 Aug. 2 Aug.20 HS
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