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ABSTRACT

The percentage of lesion height vs.

plant height was

higher in Yushin than Jinheung

within the same nitrogen level. The infection occurred at the same level of waterline and

the symptoms developed with the same speed for two varieties, but the damage was greater

in Yushin as the symptoms reached faster to the top due to the short length of the Ist and

ond internodes from the top

INTRODUCTION

As one of the major rice diseases, sheath blight
caused by Rhizoctonia solani is taking an important
role in reducing rice yield in Korea. Since Tongil
type variety was developed and disseminated in a
large scale, the acreage infected with sheath blight
Under the

field conditions the symptom first appears near

was increased annually (ORD. 1980).

the waterline in late June or early July. The les-
ions continuously develop and spread during the
vegetative phase and finally reach to flag leaf or

panicle axis during the ripening phase.

Favorable factors for disease development are
known as high density of sclerotia, early cultiv-
ation, early maturing variety, high nitrogen fert-
ilizer application, dense transplanting, continuous
high temperature and etc (Hori et. al, 1971).

In the present study, Jinheung and Yushin were
tested in order to investigate the different phases
of disease development with two different levels
of nitrogen fertilizer application in relation with
percentages of infected hills, stems and lesion hei-
ght, density of overwintering sclerotia, lesion index
and the length of The authors are
deeply indebted to Mr. Hong Sik Min for his sin-
cere aésistance during the

internodes.

investigation of this
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study.

MATERIALS AND METHODS

Varietis Tested

Two varieties, Jinheung representing Japonica
variety and Yushin representing Tongil type var-
iety, were used throughout the experiment.
Fertilizer Level

Standard level of fertilizers N:P:K for Jinheung
were 11 :6: 7 kgs and for Yushin 15:9:10 kgs
per 10a. 2N plots were 22 kgs for Jinheung and
30 kgs for Yushin per 10a.
Sample Size

Twenty five hills were selected at the center
out of 500m?/N level/variety. The plants for obs-
ervation were preliminarily marked and measured
for various factors throughout the experiment.
Field Observation

The plants were transplanted on May 26 and
growth status of the plants and outbreak/develop-
ment of disease were periodically checked by
ten-days interval from June 21 until September 11

in 1976, 1977 and 1980.

Table 1. Growth status of two varieties,
fertilizer levels.

RESULTS AND DISCUSSION

For plant height a Japonica wvariety Jinheung
was taller than Tongil type variety Yushin during
the crop season and the difference became greater
since August Ist showing 18 to 22 centimeters tal-
ler in Jinheung regardless of nitrogen fertilizer
level. In contrast, Yushin maintained more tillers
than Jinheung(Table 1). These two factors, plant
height and number of tillers, gave a great effect on
disease development between two varieties.

The symptom of sheath blight appeared at late
June or early July and developed fast from middle
July until early August (Table 2). Percentage of
infected hills and stems increased from July 11
(Table 3). Both the number of infected stems and
percentages of infected hills/stems showed fast
increase at the early stage of disease development
while percentage of lesion height resulted in gra-
dual increase (Table 4). Percentage of lesion hei-
ght vs. plant height was over 50% at early Sept-
ember in 9N plot of Jinheung and 1IN plot of
Yushin. However, Jinheung 1IN plot was less than
50% until September 11 while Yushin 2N plot
showed over than 50% from August 11. Percent-

Jinheung and Yushin at two different nitrogen

Jinheung Yushin
Date 1N= 2N 1N 2N

observed Plant*  Number  Plant Number  Plant Number  Plant Number
height of tiller height  of tiller height of tiller height  of tiller

June 21 40.9° 12.9 45.6 17.1 36.4 14.3 37.7 15.5

July 1 35.9 15.8 60.9 19.6 44.6 20.9 50. 2 26.2

11 63.7 16.4 78.4 20.1 54.4 21.1 62.9 29.4

21 72.0 14.1 83.0 18.1 61.1 18.3 63.1 24.5

Aug. 1 83.7 18.9 100.6 17.3 70.4 16.3 76.2 20.6

11 108.4 18.7 118.9 16.9 85.0 15.6 87.5 16.5

21 112.6 18.4 122.1 16.5 94.3 14.8 97.1 17.6

Sept. 1 112.9 18.2 122.4 15.38 96.6 18.8 99.2 16.4

11 112.7 18.0 122.2 15.7 95.5 18.8 99.0 16.9

a: 1IN and 2N mean 110kg/ha and 220kg/ha of nitrogen fertilizer applied for Jinheung and

150kg/ha and 300kg/ha for Yushin.
b: Plant height is measured by centimeters.

¢: Means are obtained from 25 hills in 1976, 1977 and 1980.



age of lesion height vs. plant height itself is use-
ful to understand the level of lesion at the time
of lesion reading but is insufficient to know on

which specific part of the plant the top lesion is

Table 2. Mean number of stems infected with
R. solani in varieties Jinheung and
Yushin at two different nitrogen fert-
ilizer levels.

located. The location of top lesion is imporant as Date ___ Jinheung Yushin
it is being a criterion in determining the damage observed IN® 2N IN 2N
by sheath blight at maturing stage. Therefore, June 21 0 0.03 0 0.04
the lesion index, meaning the highest position of July 1 0.9 0.7 0.4 .1
lesion was deviced by the senior author and util- 1 1.5 4.4 2.6 7.3
ized (Kim et. al., 1976, 1977 and 1980). 21 3.4 7.6 4.6 13.6
As indicated in Table 5, lesion index was chec- Aug. 1 6.1 13.6 10.5  16.2
ked periodically at ten-days interval from August 1 7.1 14.6 1.2 14.5
11 until September 11. Lesion index was higher 21 7.3 15.1 1.2 15.0
in 2N plots and in Yushin than Jinheung. For Sept. 1 7.8 14.9 10.7 15.3
Jinheung 2N plot, the top lesion was presented on 1 7.6 13.6 9.6 14.0

the middle of the third leaves from the top in
August 11 and reached on the middle of the
second leaves after one month. In relation to the
percentage of lesion height vs. plant height, it was
increased 16% from 40.5% to 56.5% during the
same period in the same plot (Table 4). On the
contrary, for Yushin 2N plot, the top lesion was
developed from the second leaf sheath to the flag
leaf sheath during the same period while the per-
centage of lesion height vs. plant height was incre-
ased 13.9%. These facts indicated that the infec-
tion started at the same height of waterline, but
the damage became greater in short plant type

Table 3. Percentage of infected hills and

stems by R. solani in varieties

@: 1N and 2N mean 110kg/ha and 220kg/ha of
nitrogen fertilizer applied for Jinheung and
150kg/ha and 300kg/ha for Yushin,

b: Means are obtained from 25 hills in 1976,
1977 and 1980.

Yushin. The difference of plant height between
Jinheung and Yushin was investigated in terms of
the length of internodes (Table 6). There was not
much difference for the third, fourth and fifth
internodes from the top between two varieties
while the length of the first and second internodes
of Jinheung was longer than that of Yushin resul-
ting about 7 and 6 centimeters longer, respectively

Jinheung and

Yushin at two different nitrogen fertilizer levels.

inheun shin

D5 T —— T ——
Hills Stems Hills Stems Hills Stems Hills Stems
June 21 0° 0 2.7 0.1 0 0 4.0 0.2
July 1 8.0 0.5 $7.8 3.6 17.8 1.7 34.7 3.3
11 52.0 8.6 78.8 20.0 62.7 11.7 61.8 19.8
21 53.3 22.1 78.7 42.7 65.3 24.8 4.7 55.3
Aug. 1 62.7 42.1 89.3 76.8 85.3 60.5 89.3 74.2
11 62.7 49.8 90.7 85.1 84.0 67.6 82.7 80.3
21 62.7 52.3 93.3 90.5 85.8 75.1 90.7 84.2
Sept. 1 70.1 58.0 96.0 92.8 89.3 76.8 100 92.8
11 73.3 56.4 100 86.3 89.3 66.6 93.3 82.9

a: 1IN and 2N mean 110kg/ha and 220kg/ha of nitrogen fertilizer applied for Jinheung and
150kg/ha and 300kg/ha for Yushin.
b: Means are obtained from 25 hills in 1976, 1977 and 1980.



Table 4. Percentage of lesion height vs. plant
height in varieties Jinheung and Yus-
hin at two different nitrogen fertilizer

levels.

Date Jinheung Yushin
observed T IN® N 1N oN
June 21 0° 5.0 0 7.2
July 1. 10.5  16.5 19.8  12.3

11 18.6 18.8 20.6 23.4
21 24.7 25.1 22.8 30.4
Aug. 1 27.7  38.0 34.1  45.7
11 81.2 40.5 37.8 50.2
21 S7.7 48.6 46.2 54.9
Sept. 1 40.2 . 55.2 50.7  59.3
11 438.5 56.5 58.8 64.1

a: 1N and 2N mean 110kg/ha and 220kg/ha of
nitrogen fertilizer applied for Jinheung and
150kg/ha and 800kg/ha for Yushin.

b: Means are obtained from 25 hills in 1976,
1977 and 1980.

Table 5. Comparison for lesion index®(the hig-
hest position of sheath blight lesion)
between varieties Jinheung and Yushin
at two different nitrogen fertilizer

levels.

Date Jinheung Yushin
observed 1N?® oN 1IN 2N
Aug. 11 1.9° 2.4 2.8 3.8

21 8.0 8.4 8.6 4.1
Sept. 1 8.2 4.1 4.2 4.2
11 3.8 4.6 4.9 5.2

a: Lesion index 6 means the lesion presents on
flag leaves.

Lesion index 5 means the lesion
the sheaths of flag leaves.
Lesion index 4 means the lesion
the 2nd leaves from the top.
Lesion index 3 means the lesion presents on
the sheaths of Znd leaves.
Lesion index 2 means the lesion
the 3rd leaves from the top.
Lesion index 1 means the lesion presents on
the sheath of 3rd leaves or below.

4 : 1N and 2N mean 110kg/ha and 220kg/ha of
nitrogen fertilizer applied for Jinheung and
150kg/ha and 300kg/ha for Yushin.

< : Means are obtained from 25 hills in 1976, 1977
and 1980.

presents on

presents on

presents on

sheath blight was greater in Yushin and

Table 6. Comparison for internode length bet-
ween varieties Jinheung and Yushin at
two different nitrogen fertilizer levels.

Internodes from the top
1st 2nd Srd 4th 5th

Variety

Jinheung IN* $7.7% 21.8 10.8 9.3 3.1
2N 88.1 ° 2%.5 14.9 11.8 6.6
Yushin 1IN 380.0 17.0  14.7 8.5 4.3
' 2N s81.0 16.9  14.7 0.3 4.4
a: 1N and 2N mean 110kg/ba . and 220kg/ha of
nitrogen fertilizer applied for Jinheung and
150kg/ha and 300kg/ha for Yushin.

b: Means are obtained from 10 stems in 1976 and
measured by centimeters.

Table 7. Percentage of disease occurrence and
density of overwintering sclerotia of
Rhizoctonia solani in varieties Jinheung
and Yushin at two different nitrogen
fertilizer levels.

Percentage of Number of scle-

Variety disease occurence® rotia per 10°m?
Jinheung 1N°® 22.0° 103X 8924
oN 47.5 10°X 1,491
Yushin 1IN 36.8 10°X1,181
oN 54.9 10°% 2,411

a: Percentage of disease occurrence was calcula-

3n1+2n2+ 1n3+0n4 % 100

f ;
ted as follows SN

where

n; means number of tillers where lesions rea-
ched to the flag leaf/sheath,

n, means number of tillers where lesions rea-
ched to the second leaf/sheath,

n; means number of tillers where lesions rea-
ched to the third leaf/sheath,

ny means number of healthy tillers,

N means total number of tillers observed.

b: IN and 2N mean 110kg/ha and 220kg/ha of
nitrogen fertilizer applied for Jinheung and
150kg/ha and 300kg/ha for Yushin.

¢: Means are obtained and measured on Septem-
ber 21 from 25 hills in 1976, 1977 and 1980.

d: Means are obtained from five places of one
square meter each, in March, 1977.
(Kim et. al., 1977). .
Percentage of damage at maturing stage by
in 2N
plots within the same. variety (Table 7). Ths

same relationship was found for number of:over-



wintering sclerotia.

Based upon these results, it was concluded that
the percentage of lesion height vs. plant height
was higher in Yushin than Jinheung within the
same nitrogen level. It was also concluded that
the infection occurred at the same level of water-
line and the symptoms developed with the same
speed for two varieties, but the damage was gre-
ater in Yushin as the symptoms reached faster to
the top due to the short length of upper intern-
odes.
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