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Studies on Varietal Resistance to Sheath
Blight Disease in Rice

IV. Varietal Difference in Disease Severity and
Grain Yield Loss

Kwang Ho Kim* and Sang Bok Lee*

ABSTRACT

Rice varieties showing different degree of resistance were compared with their yield losses due to the
damage of sheath blight disease in field condition through 1985 to 1986.

Gayabyeo showed the lowest value of disease severity among 5 varieties tested in 1985 and 8 in 1986,
and Taebaekbyeo, Kwanakbyeo and Labelle showed higher value of disease severity under the condition
of artificial or natural disease inoculation, Grain yield of Gayabyeo, a moderate resistant rice variety,
was reduced by 0.3 to 5% in the rate due to sheath blight disease damage and Taebaekbyeo, a
susceptible variety, showed the highest in the rate of yield loss, 6.8 to 25.8 %. The matured grain rate
and 1000-grain weight of the matured tiller were decreased when the developing disease lesion reached to
the flag leaf, and then panicle weight was decreased more than 25 % compared with panicle of healthy

culm. In conclusion, Gayabyeo showed the lower rate of yield loss because of slow development of

disease to the upper leaves after initial disease occurence on the lower parts of rice plants.
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Table 1. Varietal differences of lesion length,
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lesion to plant height ratio, percentage of infected tillers

and degree of damage at heading date (HD) and 25 days after heading(DAH) along with five
treatments in 1985.

Variety Treatmenty Lesion length  Lesion/plant ht.  Tillers infected Degree of
HD 25DAH HD 25DAH  HD  25DAH damage, 25DAH
Taebaegbyeo Natural 5.9cm 21.0cm 19.5% 40.3% 33.5% 60.9% 20.7%
July 1 12.9 31.9 317 57.1 58.7 82.3 44.8
July 15 16.0 36.5 37.5 61.7 78.2 91.3 47.5
July 29 8.4 31.7 27.1 55.1 43.9 86.7 47.3
Chemical 0.9 1.2 4.6 2.1 3.3 2.5 0.0
Gayabyeo Natural 10.2 16.0 20.0 32.4 34.9 49.6 16.6
July 1 8.6 17.8 17.0 32.8 32.1 66.4 18.2
july 15 15.4 19.4 29.9 36.5 82.7 75.1 21.5
July 29 10.7 20.5 21.0 37.1 57.6 81.8 27.2
Chemical 0.0 1.5 0.0 5.1 0.0 3.4 0.5
Samgangbyeo  Natural 3.7 21.9 7.4 37.4 12.5 63.1 27.4
July 1 6.3 17.5 13.0 31.5 27.1 53.5 16.5
July 15 15.3 21.0 29.0 38.3 77.4 66.0 16.9
July 29 1.3 20.4 22.2 37.5 63.2 64.9 19.3
Chemical 0.0 2.0 0.0 6.3 0.0 10.8 0.0
Seokwangbyeo  Natural 13.7 33.2 27.5 53.4 59.7 71.2 45.7
July 1 11.4 22.2 22.9 37.9 51.0 50.3 24.4
July 15 16.9 22.5 31.9 41.1 91.5 61.7 21.7
July 29 13.0 25.8 27.9 43.2 88.1 67.6 29.2
Chemical 0.7 2.1 2.7 6.0 2.8 2.4 0.4
Samnambyeo Natural 9.9 37.4 20.1 52.8 42.9 86.7 60.7
July 1 14.3 29.1 25.9 45.1 70.4 82.5 46.8
July 15 14.5 22.9 27.6 38.5 78.1 80.8 25.9
July 29 14.6 31.5 26.4 46.2 76.0 79.6 32.6
Chemical 0.0 5.1 0.0 11.9 0.0 13.2 2.3
LSD ¢.05¥ Variety 3.7 8.3 7.0 11.0 18.4 10.5 11.5
Treatment 2.4 4.3 5.4 5.7 9.6 8.6 6.9
Var, x Trt. 4.8 9.5 10.7 12.8 21.3 13.3 15.5

Y Natural is no artificial inoculation of sheath blight fungus; the artificial inoculation was done at three

different times :

inoculation,

July 1, July 15 and July 29

and chemical is chemical control without the artificial

2/ LSD values of variety, treatment and Var, x Trt, are least significant difference between varietal means,
between treatments in a given variety, and between varieties in a given treatment, respectively.
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Variety Treatment Lesion length Lesion/plant ht.  Tillers infected Degree of damage
HD 95DAH HD 25DAH  HD 25DAH  HD  25DAH
Taebaegbyeo Natural 20.0cm  23.5cm 36. l;% 55.59% 43.9% 78.1% 17.7%  38.0%
Inocul, 24.2 36.4 43.3 54.5 57.6 86.1 20.6 32.8
Control 0 0.5 0 i 1.5 0 2.1 0 0
Gayabyeo Natural 8.4 19.6 17.7 27.9 34.3 54.2 2.4 10.9
Inocul. 13.8 17.6 25.8 27.1 61.4 72.0 4.2 6.0
) Control 0 0.4 0 0.6 0 0.5 0 0.1
Kwanakbyeo Natural 253 47.3 36.7 56.1 81.8 99.5 15.2 48.9
Inocul. 22.4 37.2 30.1 47.4 89.8 993 11.2 37.3
Control 0 5.8 0| 9.9 0 18.7 0 3.3
Labelle Natural 19.0 47.4 29.1 61.2 59.6 99.7 14.5 57.3
Inocul, 23.4 36.7 40.9 50.7 84.9 99.9 15.0 43.1
Control 0 4.5 0 101 0 9.2 0 2.1
Seokwangbyeo  Natural 20.7 35.4 32.7! 44.7 69.0 87.7 9.4 29.7
Inocul. 24.7 29.9 37.4 39.6 80.0 95.2 17.2 23.4
Control 0 0.9 0 1.7 0 2.7 0 0
Samnambyeo Natural 12.1 26.9 22.3 36.0 50.1 90.9 5.0 26.0
Inocul, 17.4 27.9 28.4  36.9 76.2 99.3 8.7 23.4
Control 0 2.0 0 | 3.6 0 3.5 0 0.6
Hangangchal  Natural 19.1 31.5 29.7, 43.0 65.3 89.3 5.4 19.9
-byeo Inocul, 17.8 28.4 28.8 39.9 7.4 97.4 3.9 22.4
Control 0 0.6 0 '} 1.4 0 0.7 i} 0.2
Sangpung- Natural 24.6 38.8 32.9 4.3 66.8 94.7 12.3 28.8
byeo Inocul, 27.8 32.4 37.9 38.9 83.3 96.5 16.5 25.8
Control 0 0.9 0 ! 1.0 0 1.0 0 0
LSD 0.05¥ Variety 4.8 3.3 6‘4} 3.8 8.8 4.1 5.3 5.1
Treatment 2.0 2.2 2.3 2.3 4.5 2.8 2.2 3.2
Var.x Trt. 55 63 64 65 126 78 62 9.0

Y | LSD values of variety, treatment and Var. xTrtl
means, between treatments in a given variety,,

respectively.

are least significant difference between varietal
and between varieties in a given treatment,
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Table 3. Varietal differences of yield loss due to sheath blight disease occurence in 1985 field condition.

Variety Treatment! Panicle Matured 1000-grain Grain yield Yield
/hill grain wt. /60 hills loss
Taebaegbyeo Natural 9.4 80.0% 22.28 939g 6.8%
July 1 8.9 85.3 22.0 871 13.5
July 15 9.4 78.7 22.0 747 25.8
Jyly 29 9.1 78.5 21.4 808 19.8
Chemical 9.5 91.9 22.2 1007 0
Gayabyeo Natural 8.6 79.9 23.4 1108 4.8
July 1 9.3 75.1 23.0 1152 1.0
July 15 8.7 81.2 22.1 1123 3.5
July 29 9.4 79.1 23.6 1131 2.8
Chemical 9.2 81.6 23.8 1164 0
Samgangbyeo Natural 8.8 87.1 20.8 1119 9.7
July 1 8.8 79.4 20.9 1157 6.6
July 15 8.0 80.6 21.1 1093 11.8
July 29 8.7 80.5 21.1 1101 11.1
Chemical 9.5 80.4 21.6 1239 0
Seokwangbyeo Natural 9.7 83.8 21.7 973 7.4
July 1 9.3 83.6 22.8 1021 2.9
July 15 8.8 84.8 23.1 1025 2.5
July 29 8.7 86.0 23.0 979 6.9
Chemical 9.3 84.8 22.9 1051 0
Samnambyeo Natural 9.5 85.3 23.1 1085 3.8
July 1 9.9 82.7 24.1 1142 1.2
July 15 8.8 81.6 23.4 1081 4.2
July 29 9.6 75.2 23.2 1054 6.6
Chemical 9.6 82.4 23.5 1128 0
LSD 0.05¥¢ Variety NS 5.8 0.5 120
Treatment NS 5.6 NS 75
Var, x Treat. NS NS NS NS
Y  Natural is no artificial inoculation of sheath blight fungus:. the artificial inoculation was done at

. LSD values of variety, treatment and Var.

three different times: July 1, July 15 and July 29.

artificial inoculation,

means, between treatments in a given variety,
respectively .

x Trt.

and chemical is chemical control without the

are least significant difference between varietal
and between varieties in a given treatment,
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Table 4. Varietal differences of yield loss due to sheath blight disease occurence in 1986 field condition.

Variety Treatment Panicle Matured 1000-grain Grain yield Yield
/hill grain wt. /60 hills loss
Taebaegbyeo Natural 10.7 89.3% 22.28 1012g 18.5%
Inoculation 11.2 90.7 22.0 1025 17.5
Chemical cont. 10.0 91.1 22.5 1242 0
Gayabyeo Natural 9.6 79.6 21.5 1328 0.3
Inoculation 9.4 83.9 22.6 1265 5.0
Chemical cont. 9.4 81.6 22.2 1332 0
Kwanakbyeo Natural 14.2 87.3 23.0 1033 10.5
Inoculation 13.7 85.7 22.1 1032 10.6
Chemical cont. 13.0 86.3 21.5 1154 0
Labelle Natural 8.0 90.0 17.1 838 9.2
Inoculation 8.1 86.2 17.1 835 9.5
Chemical cont. 7.9 90.5 17.2 923 0
Seokwangbyeo Natural 10.3 84.0 23.8 1123 3.3
Inoculation 9.3 85.8 23.5 1246 1.5
Chemical cont, 10.7 84.1 23.0 1265 0
Samnambyeo Natural 10.0 75.6 22.4 © 1226 4.8
Inoculation 10.4 85.1 23.3 1211 6.0
Chemical cont. 11.2 80.9 21.2. 1288 0
Hangangchal Natural 9.8 80.0 27.0° 1322 2.5
~byeo Inoculation 8.9 81.2 26.3 1247 3.3
Chemical cont, 9.9 80.6 27.1 1290 0
Sangpungbyeo Natural 9.6 84.6 25.8 1322 5.2
Inoculation 10.2 84.5 25.2 1393 0.1
Chemical cont, 9.9 84.6 24.3 1395 0
LSD 0.05¢ Variety 0.9 6.3 1.1 102
Treatment NS 4.1 NS 50
Var. x Treat. NS NS NS NS
Y | LSD values of variety, treatment and Var. x Trt. are least significant difference between varietal

means, between treatments in a given variety,
respectively .

and between varieties in a given treatment,
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Table 5. Correlation coefficients between yield and disease severity.

Lesion length

% lesion height

9% tillers infected Degree of damage

Year

Head 25DAH Head 25DAH Head 25DAH Head 25DAH
1985 -0.33 -0.54"* -0.55°* -0.58%* -0.33 -0.39 - -0.51**
1986 -0.27 -0.41* -0.32 -0.50° ~0.24 -0.30 -0.45" -0.61°*

*** significantly difference at 5 and 1 %, respectively.
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Table 6. Variation of 1000-grain weight and matured grain ratio of culms showing different degree of

disease severity in 1985 field condition.

Degree of disease severityV

Variety Character
1 2 3 4
Seokwangbyeo 1000-grain wt. (g) 23.5 23.8 23.6 23.4 23.2
9% matured grain 88.9 87.4 88.4 85.8 84.4
Samnambyeo 1000-grain wt. (g) 23.6 23.8 23.9 23.8 23.0
% matured grain 82.6 83.7 82.1 79.6 73.5

Y Zero (0) is no disease, 4 is most severe.



Table 7. Variation of 1000-grain weight, matured grain ratio and 30-panicle weight of culms showing
different degree of disease severity in 1986 field condition.

Degree of disease severity¥

Variety Character
0 1 2 3 4 5
Gayabyeo 1000-grain wt_(g) 23.6 23.3 23.0 22.9 22.5 22.1
% matured grain 81.7 82.2 76.2 77.5 75.8 76.2
30-panicle wt_(g) 86.8 86.3 84.6 76.9 68.6 63.8
Kwanakbyeo 1000-grain wt, (g) 23.9 23.8 23.1 22.8 22.1 21.5
% matured grain 85.5 87.7 87.4 86.7 82.2 81.3
30-panicle wt, (g) 56.4 59.7 58.0 55.2 48.5 40.3
Labelle 1000-grain wt_(g) 18.4 18.4 18.1 18.1 18.0 17.1
% matured grain 88.8 89.6 84.7 85.8 83.4 75.1
30-panicie wt, (g) 76.3 75.5 71.9 71.4 57.5 54.2
U Zero (0) is no disease, 5 is most severe,
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Fig. 1. Changes in matured grain ratio(left) and panicle weight(right) with sheath blight disease severity

of matured tillers of rice plant
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