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Table 1. Effect of the treatment in a wind-tunnel upon
the development of the disease in 1-year-old potted seedlings
with an artificial inoculation.

Wind velocity*! Results
(m/sec) after 14 days Remarks

16 +(4/ 8)*2 In the treatment; the wind was so disturbed by

+(1/ 8)
placing the plate on the pathway of the wind that

10 +(2/10) .
—(0/ &) . the actual velocities could not be observed.

6 +(1/ 9) Blowing was lasted 10 minutes in every case.
—©/ D After the treatment, inoculation was made with

(Cl?eck) igé; 3% a pycnospore suspension (July 28).

*1 Normal wind velocities before it was disturbed.
%2 Four out of 8 inoculated shoots were infected.
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- Plate 1
A. =RV YHMEONE. £ 1EEEROFH, A 2F4LEROWMHE (A3 A)
Morphology of the current season’s shoots of Japanese larch. Left: The shoot of
1-year-old seedling, Right: That of 2-year-old seedling (September 3).
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B. ¥R C 16m/sec O ZT4ELL T 1RMQM SN 1 45 7 <Y OFilE. 3 K T3
(REIL).

One-year-old seedling treated in a wind tunnel with the turbulent wind, the velocity
of which in the normal wind was 16 m/sec, for 1 hour. Three shoots were broken.

C. EELH 7~ Y HHEOKHE.,
A cross section of a normal current season’s shoot of Japanese larch.

D. BIFREIZ X > CTEIEILDFBOGORSOWHE, EEO—HIWEINL TV 5,
A cross section of the part of a shoot, which began to be wounded by the treatment
with a wind tunnel. A part of cortex was damaged.

E. BRREIC X - TRAERKL {Wied bR AFBOB O S OWiE, EERESCHES LTy
%,
A cross section of the part of a shoot heavily wounded by the treatment with a wind

tunnel. Cortex was completely destroyed.

Studies on the Shoot Blight Disease of Larch Trees. V
Morphological characteristics of the shoots of larch, in connection
with the development of the shoot blight disease.

Shun-ichi Yoxkota

(Résumé)

In the preceding papers, the writer reported that the spores of the causal fungus were
dispersed vigorously in rainy weather during the growing season of larch, and the damage by
the disease was severe in the site where the prevalent wind of 3~4m/sec in the mean wind
velocity blew throughout the season. Inoculation experiments showed that the fungus infected
the wounded current season’s shoots more easily than those non-wounded.

From the fact that the fungus attacks the succulent current season’s shoots and not the old
ones, and that the damage is severe in the site where strong wind blows, it is certain that the
current season’s shoots of larch have morphological characters making them easily susceptible to
injury by an action of strong wind. So, the writer carried out some observations on the morpho-
logy of the current season’s shoots of larch and obtained the following results.

1. Distribution of relative weight in the shoots.

The shoots of full length of 2- or 1-year-old larch seedlings were used mainly. They were
collected several times during the growing season, and cut into pieces of lcm in length and
weighed as soon as possible by torsion balance. At the same time the diameter of each piece
was measured in two directions. The weight was divided by the diameter and the relative
weight (the weight per unit diameter) was obtained. The hardness of the shoots was also
recorded when they were cut into pieces.

Relative weight increased from the base to the top of shoots, the maximum of which con-
sistently appeared at the distal portion, and the earlier the season, the larger the values. For
example, the relative weight at the top of 2-year-old seedlings was 226~272 on July 24, then
it decreased to 104~137 by October 5. The same pattern was observed in the shoots of 1-year-
old seedlings.

Hardness of the shoots was estimated when they were cut into pieces with a scalpel. It was

hard in the proximal portion and then it became soft as the part came near the top. The soft,
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succulent part coincided with that where the relative weight suddenly increased. This was con-
spicuous between late July and middle August, the most vigorous growing season of larch
(Fig. 1, 2).

Distribution of relative weight in 3 species of larch was shown in Fig. 3, where the largest
value appeared in Japanese larch, the intermediate, and there was no significant difference

between Larix Gmelini Gorp., the resistant, and European larch, the susceptible to the disease.
2. Number of leaves in the shoots.

The number of leaves of more than 1cm in length in each piece varied from 19~25 at the
top to 4~5 at the base (Fig. 4).

3. Mean length of leaves.

The largest value of mean length of leaves appeared at 2~3cm from the top, where the
hardness of the shoot became very soft and the relative weight suddenly increased, and reached

2 times or more of that near the base (Fig. 5 and Plate 1, A).
4. Wounds by wind and wilting by drying in the shoots.

When the seedlings were subjected to heavy, turbulent wind for a considerably longer time
in a wind tunnel, the top of shoots were easily broken and soon disappeared. The breaking
occurred always at one point (node). The position where the breaking appeared, ranged
between 60 and 95 percent from the base to the total length of the shoots, shifting towards the
top with the lapse of the growing season (Fig. 6 and Plate 1, B). From the results of micro-
scopic observations on the healthy and injured parts in the current season’s shoots of Japanese
larch, it was obvious that the cortex was destroyed according to the degree of wounds (Plate
1; C, D, E). It seems that the causal fungus may easily gain entry to the shoots from the
wounded parts.

By drying the seedlings in a greenhouse without supply of water, the wilting in the distal
portion of the shoots was observed. The position of wilting was measured in the range between
75 and 95 percent from the base to the total length of the shoots, where the tissue of the shoots
became succulent (Fig. 7). After October, breaking and wilting were never observed.

5. Inoculation experiment.

The shoots, preliminarily subjected to turbulent wind in a wind tunnel for 10 minutes, were
inoculated with pycnospore suspension of the causal fungus. Higher percentage of infection was
observed with the turbulent wind, the velocity being 16 m/sec before it was disturbed.

When they were treated with 10 m/sec or less, there was no difference in the percentage of
infection frofn the check (Table 1).

According to the results described above, it seems that the current season’s shoots of larch
have morphologically less ability to resist the wind and that the wounds, which provide the
entrance of invasion for the fungus, may be formed easily by the turbulent wind. Therefore,
it is concluded that the establishment of the larch plantation in the site where the blowing of

strong wind in the growing season is forecast, should be avoided.

Laboratory of Forest Pathology,
Hokkaido Branch, Government Forest Experiment Station,
Sapporo, Japan.
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