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Résumé

The most destructive Helminthosporioses of barley and wheat in Hokkaido are the stripe disease of
barley caused by H. gramineum RABIL, the foot and root-rot disease of cereal seedlings or the spot blotch
of barley caused by H. sativwn P. K. et B. and the nct blotch of barley caused by H. teres SACC. In this
report the writers undertook to clear up the environmental factors influencing the foot-rot disease of cereal
seedlings caused by FH. sativam and the cellular reactions of host plants observed at the invasion of the
parasite.

The soil temperature is one of the important environmental factors for the development of the di-
sease, the optimum soil temperature for the outbreak of the diseae, being somewhat variable according to
the origin of the parasite; i e. when the infection is caused by soil-borne fungus, it is 26°C in wheat
plants and 30°C or 26°C in barley and when caused by sced-borne fungus, it is 22°C in wheat and 30°C
in barley.

It is obvious that the reaction of host cells against the infection of H. sativun varies with enviro-
nmental temperature; the growth of the parasite is promoted by higher temperature and the hypae vi-
gorously invade the coleoptile cells, causing rapid discolouration and disintegration of the tissues. It is
noteworthy that the infected coleoptile epidermal tissue collapses rapidly at higher temperature, and that
the fungus invades the parenchymatous cells more readily, so the growth of the host plant is noticeably
retarded.

In the experiments concerning the effects of shading upon the outbreak of the disease, the seedlings gro-
wing under the shaden condition with parchment paper, spread above the plants were attacked far more
violently than those exposed to normal sunlight, but by shading the plants from direct sunlight with black
paper the attack of the parasite was reduced decidedly.

In these shading expcriments the reaction of coleoptile cells against the invasion of H. sativwn was
also observed. When the fungus invades the coleoptiles of the plants, growing under diffused sunlight,
the host cells showed various reactions such as granulations of protoplasma and thickening of the cell wall.
These reactions are much more remarkable than in those growing under direct sunlight. The growth of
the hyphae which have invaded coleoptile tissues is more vigorous in the plants growing under diffused
sunlight.

Deep seeding and the mechanical injury of leaves encourage the outbreak of the foot-rot. When the
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seeds are sown too deep, the time required for the emergence of the secdlings becomes longer and the
length of subcrowninternode is increased, moreover at lower siol temperature the growth of crownroot
is reduced. When the hyphae have invaded the subcrowninternode under these conditions, the transloca-
tion of water absorbed by lateral roots is disturbed and consequently ‘damping-off or wilting symptoms
develop.

From these resutls obtained in the present experiments and obscrvations, the writers conclude that
the foot-rot of cereal seedlings caused by H. sativum is invigorated by the unfavorable conditions, retarding
the growth of the host plants, such as high soil temperature, mechanical injuries of the leaves, insufficient
sunlight and deep seeding, and also that the control of the disease will be attained by promoting the
vigorous growth of the host plants by improving the physical environmental conditions and cultural prac-

tices.



