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Relationship between some chemical components in the rice plants

and varietal reaction to blast disease.

Soo Bong Baek*

SUMMARY

An investigation was carried out to know the relationship between resistance of rice varieties to blast
disease and the chemical components, especially total nitrogen and total sugars, in the rice plants.

The results are summarized as follow:

1) The nitrogen contents in the resistant variety were less than those of susceptible one, and sugar
contents were reversed. Accordingly, the C/N ratio in the resistant variety was higher than that
obtained by susceptible one.

2) The free amino acids contents, especially, Glutamine, Valine, Leusine and Iso-leusine, in the
resistant varieties were more than those of the susceptible varieties.

3) The starch synthetic activity of rice leaves in the resistant varieties was higher than that of
susceptible one in fructose and glucose solutions, but it was reversed in sucrose solution.

4) When more nitrogen was dressed, the total nitrogen content of rice leaves was increased than
the ordinary dressing. The rate of increase in nitrogen content in resistant variety was lower than
those of the susceptible. The total sugar content of rice plants dressed more nitrogen was decreased

at early tillering stage, but increased at maximum tillering stage. It seemed that the rate of increase

of total sugar in the resistant variety was higher than those of the susceptible.
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Table 1.

rice leaves differ from blast reaction. (1969)

Total nitrogen, total sugar and C/N in

—— . oG RS
Varieties |[Blast reaction’ Total Total l C/N

nitrogen | sugar
Pung kwang {Susceptible 4.96%| 3.17% 0.64
Pal Tal Moderate 4.28 4.46 1.04
Kwan Ok  [Resistant 3.16 5.50 1.74

Seeded on the land bed on June 18, top dressed on
July 18 and samples were taken one of each from
the 5-6th leaves of 20 plants on July 23.
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"~ Fable 2. Total sugar in ricc leaves differ from blast.
reaction. (1968)
Varieties Blast reaction ] Totm sugar
Pal Tal Moderate 4.11%
Jin Heung Resistant 4.59
Shirogane Resistant 5.97

Seeded on the land bed on June 20,
July 5 and July 15, samples were taken cne of each
from the 5-6th leaves of 20 plants on july 18.

top cressed on

Table 3. Free amino acids in rice leaves differ from blast reaction. (1967).
Vanetles Blast reactlon]%‘siuﬁgfcdl Trypto ' Val ' Argm IGlutam i Ser ‘ Glye. Gl:(f:;iadm.’ P;scpﬁr ‘Alan.
Tatacho Susceptxble ! +# + ~H+ ‘ + l H ] + ! l + "
Shirogane |Resistant | + + + + += + ! =+ t
Zenith Resistant f + \' + { H + + ! — + i | =

Seeded on the sand bed on June 16, top dressed on July 1 and on July 11,

from the 6-7th leaves of 20 plants on July 28.

samples were taken one of each

Table 4. Starch synthetlc acthty in rice leaves dxffer from blast reaction in several sacchande solutions. (1967)
~ Leaves were soaked in saccharide solution for hours
Varieties Blast reaction Fructose Glucose Sucrose 4 Galactose l Maltose | Water
I 20 401 4 20 40 4 20 40 I 4 20 40 4 20 40 : 4 20 40
Tatacho Susceptible + H,— + -H- - + #{—- — i ' - — == = -
Shirogane Resistant + -+ H| - H H - - i~ = — ; - - -
Zenith Resistant |—J:_4:+j—++—++++——~ii———:~——

Seeded on the sand bed on June 16, top dressed on July 1 and on July 11,

from the 5-6th leaves of 20 plants on July 16.
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samples were taken one of each

Table 5. Nitrogen contents in rice leaves differ from
blast reaction when different levels of nitrogen
fertilizers were apphed (1969)

] “|Levels of n mtrogen Incirease

Varicties Blast reaction |- _fe{tﬂ;z:r f‘m % of

| Ordinary oré?:‘:; 'ordmary

Pung Kwang {Susceptible 1.801  1.99] 110.5
Pal Tal Moderate 1.77 1.8 102.1
Kwan Ok |Resistant 176 1. 81 103.0

Transplanted into pot on June 16, top dressed on July
5, on July 18 and on July 30, samples were taken
one of each from the 1-3th leaves of 5 plants on
August 23, early heading stage.



Table 6.

Sugar contents in rice leaves differ from blast reaction in different growth stages when different
levels of nitrogen fertilizers were applied. (1968)

Early tillering stage Maximum tillering stage
V arieties Blast reaction Levels of N fertilizer . Levels of N {fertilizer .
_ Decrease in%| _ . _{Increase in %
ordinary 20 rtérir:]easryof of ordinary ordinary 2 t:)r;lde.s of | of ordinary
Pal Tal Moderate 10.66 10.63 99.7 13.14 | 14.05 106.9
Jin Heung Resistant 13.29 12.92 97.2 13.38 14.11 105.5
Shirogane Resistant 14.25 13.29 92.6 14.28 { 17.45 122.2

Transplanted into paddy field on June 5, top dressed on June 20 and on July 10. The samples from early
and maximum tillering stages were taken one of each from the 1-3th leaves of 10 plants on June 17 and 23,

respectivly.
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