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RESUME

The writers studied the wilt dieease of potatoes which has caused severe damages to the
crop in recent years in the northern district of Kamikawa, Hokkaido. In this paper, the
writer described the symptoms of the diseage, the isolation and infection experiment, the
morphology, cultural characters and physiology of the causal agent, and the influences of; en-
vironmental factors on the occurrence of the disease. The wilt disease of potatoes has been
referred to the Fusarium wilt due to Fusarium oxysporum Schl. f. 1 and a variety of Fu-
sarium solani (Mart.) Appel et Wr. But, in this study, the writers concluded that, in all re-
spects, it differed from the Fusarium wilt disease, it coincided with the bacterial wilt disease,
namely the brown rot of potatoes, due to Bacterium solanacearwm (E. F. Smith) E. F. Smith.
The disease was characterized in the early stages by a slight wilting and a fading of the green
color of the leaves at the ends of the branches, with no signs of rolling or shrivelling at the
marging of the leaflets. When the stems, roots, stolons and tubers of the affected plants
were cut, it was found that the vascular rings turned brown or dark brown in color and the
bacteria oozed out from them as a white slimy mass. It was also found that the bacterial
slime exuded from the eyes of the severely affected tubers, and sometimes, when dried, it
stuck with dirt to the surface of the tuber. The diseasc usually progressed until the fresh
tuber was decayed and it turned to oozy slime completely until finally the skin was broken.
In the later stages of the disease, it was commonly observed that Fusaria or other saprophy-
tic organisms infected secondarily, and symptoms became qnuite complicated. The isolated bac-
terium was pathogenic to potatoes, inducing in artificial inoculation, the same symptoms as
secn in the field, and reisolation from the artificially infected potatoes gave positive result.
The organism was also pathogenic to tomatoes, egg-plants, rustica-tobaccos etc., but it was
weakly toxic or non-toxic to tobaccos. The morphology, cultural characters, physiology of
the causal bacterium agreed completely with, those of Bacterium solanacearum (E. F. Smith)
E. F. Smith.

The ability to utilize carbohydrates of the organism in synthetic media containing
NH:sNO+ at the nitfogen source was examined. The organism produced gas and acid from
glucose, levulose, galactose, sucrose, mannit and glycerin, acid was produced only from inannose
and neither acid nor gas from arahinose, xylose, rhamnose, lactose, maltose, dextrin and starch.
Concidering these results, it is concluded that the brown rot organism in Hokkaido belongs
to storain 1 (Tomato strain) according to the classification of this bacterium suggested by N.
Okabe, at the present stage of the writer’s investigation of this line. But, the details of the
problem of the strains or physiologic specialization in B. solanacearum should be an interest-

ing and important item for further studies of this organism,



The electron micrographs of the brown rot bacterium showed somewhat differentiated
structure in the cell compared with the potato ring rot bacterium. The results of the study
of meterological data of the Piuka region, Kamikawa for last 18 yéars showed that the severi-
ty of the occurence of the disease correlated significantly with high temperature and heavy
precipitation during July to August. The disease was generally severc when the mean
temperature was above 20.5°C and the sum of precipitaion was above 90mm during the period
from mid-July to mid-August.

The reason why the brown rot of potatoes was especially prevalent in Pinka region
gitnated in the northern low temperature district of Hokkaido has yet been hardly uunderstood.
The writers, however, presumed that one of the reasons may be the accumulation of the causal
organism in soil a8 a result of planting potatoes every year successively or with only short
rotation in that region for the last several years.

The writers found another type of the wilt disease of potatoes, which occurred in certain
fields of Shiribeshi, Ishikari, Sorachi, Kamikawa, Rumoe, etc. The disease resembled in some
respects the brown rot, but it strikingly differed from the latter by yellowing of the leaves,
firmness of the stems of affected plants, no bacterial exduing from the browned vascular rings
and no soft rot of the affected tubers. Fusaria, including Fusarium oxysporum Schl, F.
avenaceum (Fr.) Sace, F. Solant (Mart.) Appel et Wr., were isolated from the plants suffer-
ing from the wilt of this type. The symptoms above mentioned reappeared mostly in the
artificial inoculation with F. oxysporum Schl. F. 1. The writers call it Fusarium wilt disease

and are looking forward to further investigation in future,





