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The Influence of Temperature and Water Stress
on the Varietal Reactions of Rice to the Imoculum
of the Blast Infected Leaves (BIL)

Lee, Scon Gu*

ABSTRACT

Using the milled, blast infected leaves (BIL) as an inoculum source on the screening for the resistance to
blast of rice plant was a simple and useful technique. The temperature with high (25°C-35°C) and low (15°C-
28°C) and the water stressed or not, was conditioned of to the inoculation with the BIL to the test varieties
in seedling stage. In low temperature, most of the varieties were more infected with blast, however the
Indica-JTaponica hybrids were more infected in high temperature conditions. The water stressed was more
infected with blast than the not stressed. The interaction of variety with water stress was not so much as that of
variety with temperature. Resistant reaction to blast (BIL) was not affected by the temperature and water
stress, but the moderately resistant or susceptible one was much affected by them. Inoculum of BIL was
virulent to the newly bred Indica-Japonica hybrid cultivars such as Tongil, Nopung, etc, but not virulent to the
Japonica cultivars such as Nongbaek, Jinheung, etc. The discrete, mixed or variable lesions were observed

mainly in the moderately resistant or susceptible cultivars such as Kanto 51, Yashiromochi, Ishikari-shiroke, etc.

Sl D]_lg, 20, 23,35).
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infected leaves
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++ ... Inoculum

Vinyl covering
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Evaluating of varietal reaction
(Lesion types and number)
Infection ratio

Blast infected
leaves(straws ) (BIL)
are milled to be
inoculum source

Three times of reinoculation

Fig. 1. Procedure of the inoculation with the milled, blast infected leaves(BIL)

to the seedlings of rice varieties.
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Table 1. Varietal differences of reactions to the inoculation with the blast infected leaves @BIL) in
different environmental conditions,

Reactions* to blast

Caltivar % High temperature (25°C—357) kv R

Water stressed Not water stressed Not water stressed
Ist obs  2nd obs Ist obs 2ndobs 1st obs 2nd obs

International differentials

Raminad str. 3 1 1 1 1 3 6
Zenith 3 3 3 3 4 4
NP-125 3 3 4 4 5 5
Usen 4 5 3 4 4 4
Dular 5 6 3 3 6 6
Kanto 51 6 6 6 6 7 8
Shia - tia - tsao (s) 1 1 1 1 6 8
Caloro 9 9 9 9 9 9
Japanese new differentials
Shin 2 3 7 3 3 6 7
Aichi - asahi 9 9 9 9 9 9
Ishikari - shiroke 6 8 4 6 7 8
Kanto51 6 6 6 6 7 8
Tsuyuake 4 4 6 8 6 6
Fukunishiki 3 4 3 5 4 4
Yashiromochi 8 8 4 4 5 5
Pi No.4 8 9 9 9 8 9
Toride 1 1 1 1 1 1 1
Other differentials
Tetep 1 1 i 1 3 3
Tadukan 1 1 1 1 1 1
Dawn 1 1 1 1 1 1
TN-1 4 4 3 3 4 7
Korean leading cultivars
Tongil 9 9 9 9 9 9
Yushin 9 9 9 9 9 9
Raekyung 9 9 9 9 9 9
Jinheung 5 5 3 3 3 3
Akibare 6 6 3 3 3 3
Nongbaek 3 3 3 3 3 3
Chulweon 21 6 6 3 3 1 1
Suweon 264 8 9 8 9 6 7
Suweon 258 8 8 9 9 S 7
Suweon 288 1 1 1 3 3 3
Suweon 290 1 1 1 3 3 3
Suweon 297 3 3 3 3 3 3
Milyang 23 8 8 6 6 8 8
Nopung 9 9 9 9 9 9
Korean old cultivars
Hugcho (BH) 7 7 4 4 8 8
Kaebye (7/19) 9 9 9 9 9 9
Ku-mi (F7]) 4 4 4 4 3 3
Average 5.0 5.3 4.5 4.9 53 5.6

*IRRI(1976) Standard Evaluation System for Rice Scale of [ -9 : [=none 1o small brown
specks of pinhead size, 9=100% of leaf area infected.
** 20 plants of each variety are inoculated at 4 —5 leaf stage of seedlings.
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Table 2. Analysis of variance for the reaction of the tested rice varieties to the inoculation with the
blast infected leaves (BIL) under treatment with temperature and water stress.

Source of variation Degree of Sum of Mean F
freedom squares squares
Total 147 1211.858
Treatment 73 1185.358
Varieties 36 1060.608 29.461 82.293**
Temperature 1 21.953 21.953 61.321%*
Varieties x Temperature 36 102.797 2.855 7.974**
Error 74 26.500 0.358
Total 147 1310.453
Treatment 73 1286.953
Varieties 36 1206.203 33.506 105.365%*
Temperature 1 8.277 8.277 26.028**
Varieties x Temperature 36 72.473 2.013 6.330**
Error 74 23.500 0.318

®* Significant at the 1% level.

Table 3. Differential reactions of varieties to the treatment of the blast infected leaves (BIL).

Reaction* to blast
Differential varieties High temperature High temperature Low temperature
With water stress Without water stress Without water stress
Usen M R
Kanto 51
Aichi - asahi

Kanto 51
Sha- tiao - tsao (s)
Caloro

Shin 2
Aichi - asahi
Ishikari - shiroke
Kanto 51
Tsuyuake
Fukunishiki
Yashiromochi
Pi No.4
Toride 1

M ZronnIZonunnununnxdooinnw

o nnn 2o unn oo mnon
TR 2NN BN T WO N T,

* R=resistant , M= moderately resistant, S=susceptible
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Table 4. Lesion type and number on the rice varieties caused by the treatment of the blast infected
leaves (BIL) in low temperature condition (15°C—-25°C).

. . Number of Degree ** of
Varieties Lesion type* lesion per leaf reitance
Tetep - - R®
Toride 1 - - R®
Dawn b 1 R
Nongbaek b 1 R
Suweon 287 b 1 R
Usen bg 1 R
Jinheung bg 1 R
NP-125 b+bg 2 R
Zenith b+bg 2 R
Dular bg+bG 7 M
Kataktara DA-2 bg +bG 5 M
Norin 22 bg +bG 9 M
Tsuyuake bg +bG 26 M
Kanto 51 PG+bG+bg+b o0 S
Yashiromochi PG+bg+b 6 S
Ishikarishiroke PG+bG+bg+b 10 S
Khao - tah -haeng 17 PG gh
Pi No. 4 PG Sh
Aichiasahi PG o sh
Norin 6 PG o Sk

* b=very minute brown specks, bg =roundish lesions a few milimeters in diameter with
small grey necrotic centers and brown margins, BG=1large elliptical lesions of 1.5%0.5cm
1.5%0.5cm with large gray nectrotic centers and purple or gray margins.

** Rb = highly resistant, R=resistant, M= moderately resistant, S=susceptible, St=highly

susceptible.
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